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How Mr. Demister 
Saved $10,649.00 


A Year 


HERE’S WHERE! 


In a gasoline plant, 15 inch diameter sepa- 
rator vessels were located in the 8 inch gas 
exit lines from the top of three glycol ab- 
sorbers. Because of inadequate entrainment 
recovery, the vane-type mist extractor ele- 
ments were removed and wire-mesh De- 
mister elements, (mist eliminators and 
entrainment separators) constructed of 18-8 
stainless steel, were substituted at a modifica- 
tion cost of $317.00 each. Tests were made 
which showed an additional recovery of 4.9 
gal./day of 96% by weight triethylene gly- 
col solution in each vessel. At a cost of 
$2.25/gal. the entire installation was paid 
for in twenty nine days — in a period of a 
year, the three Demisters saved $10,649.00. 
This illustration describes the use of De- 
misters in absorbers; however, York De- 
misters will also improve the performance 
of distillation equipment, separators, evapo- 
rators, knock-out drums, gas filters, scrub- 
bers, steam drums, reboilers, vacuum towers, 


vacuum crystallizers, vacuum receivers, or 
any process vessel in which a liquid phase 
and a vapor phase have been in contact 
with each other. 


HERE’S HOW! 


Wwustrated ot right is the 
simple operating principle 
of a York Demister. Here's 
what happens: (1) As vapor 
disengages from liquid it 
carries with it fine liquid 
mist. (2) When the vapor 


particles impinge on the 
wire surfaces, ccalesce into 
large drops and run off. (3) 
The vapor is now dry and 
free from entrained liquid. 
The quality of the overhead 
product is improved, product 
loss is eliminated, and 
higher vapor velocities can 
be used. 
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economically solves 
another 
packaging problem 


This installation of an Edtbauer-Duplex 
Net Weigher and auxiliary equipment auto- 
matically fills and packs 4-, 10- and 15- 
pound cans with a granular product. 


Formerly, the cans were filled by hand— 
an uneconomically tedious and slow opera- 
tion, with inevitable variations in weight 
accuracy. Now, the product is brought to 
the weigher by a bucket elevator; and the 
cans are fed, spaced, held under the dis- 
charge spout of the weigher, filled, packed, 
and then moved on toward the closing sta- 
tion, all automatically. Air suction hoods 
substantially reduce the amount of dusting. 
With a minimum investment of money and 
space, this firm now has a smoothly operat- 
ing packaging line, with increased produc- 
tion, savings in time and labor, and assured 
weight accuracy. 

If you have a small package operation— 
anything up to 50 pounds—perhaps GUMP 
can supply the compact, practical and eco- 
nomical answer for you, too. 


Send for Catalog 101, “W-E” 


For details on Gump Equipment, refer 
to your copy of Chemical Engineering 
Catalog. 
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book 
reviews 


The general chemical tech- 
nology of the Soviet Union 


GENERAL CHEMICAL TECHNOLOGY 
(Obshchaya khimicheskaya tekhnolo- 
giya), S. |. Vol’fkovich et al., published 
by Goskhimizdat (State Scientific- 
Technical Publishing House for Chemi- 
cal Literature), Moscow-Leningrad. 
Volume |, 1953, 632 pp.; Volume Ii, 
1959, 848 pp. 


It is to be hoped that in the rela- 
tively near future we will have in this 
country enough industrial chemists 
and chemical engineers who will have 
a sufficient knowledge of Russian to 
benefit from books of the kind under 
review here. The benefit would be 
threefold. (a) The USSR is rapidly de- 
veloping its chemical industry and an 
attempt to follow up a process re- 
ported in the Russian periodical 
literature requires background infor- 
mation which is in many cases brought 
up to date in these books, especially 
in Volume II, although of necessity 
in brief summary. (b) Examination of 


textbooks provides an effective, even 
though a partial, answer to the ques- 
tion: how does the USSR train their 
technologists who have moved into 
the forefront of public interest in this 
country? (c) Another benefit, a purely 
professional one, is in satisfying the 
natural desire to see how the other 
half lives. For the last-mentioned use 
these books are suitable only when 
certain parts of them are studied with 
due caution. 

The two volumes, written by ex- 
perts in their various fields (six au- 
thors of Volume I and four authors 
of Volume Il), some of whom are 
internationally known, and edited by 
Academician S. I. Vol’fkovich, make 
a pleasing impression. The improve- 
ment over an earlier edition (Volume 
I, 1940; Volume II, 1946) is striking. 
The present edition is distinguished 
by an expansion of the material, im- 
proved typography and a larger num- 
ber of flow sheets (276 in Volume I; 
262 in Volume II). Each of the two 


Technician with laboratory equipment at the Petroleum Instrument Laboratory 
in Leningrad. (Photo furnished by Dave Boyd, Universal Oil Products.) 


° September 1960 


volumes was published in 25,000 
copies, whereas the 1946 Volume IU 
had an edition of only 10,000 copies. 
Good subject indexes are not to be 
taken for granted in Russian and 
other European books. The earlier 
edition of this work had an index 
totalling 15 pages for both volumes; 
this edition has adequate indexes com- 
prising 12 -+ 30 = 42 pages. 

This is not a work on chemical en- 
gineering in the American sense of 
the word, but an up-to-date and suf- 
ficiently detailed textbook of chemical 
csdialeny and a reference work for 
use in ind and research. The 
amount of detail given in each chapter 
is meant to satisfy the ific needs 
in the USSR. e classification of 
the material is based on a combina- 
tion of unit processes and raw ma- 
terials or end use of products. Small 
deficiencies in presentation can be 
omitted from the discussion of this 
otherwise clearly and systematically 
written text. 

The separation of the material into 
two volumes is not based on any a 
parent principle and was 
dictated by a desire to publish the 
first part of it as soon as it could be 
prepared. However, material of gen- 
eral character was naturally placed 
into Volume I. This includes a chap- 
ter on basic concepts, material and 
heat balances, a brief outline of proc- 
ess design and some related informa- 
ton, a 24 page discussion of principal 
physical and chemical regularities ap- 
plicable to the subject, a chapter on 
raw materials, er and water sup- 
ply in chemical industries. Attention 
of the student is called (Volume I, 
p. 28) to the economics of a chemical 
process and the need to appraise the 
cost of production. This subject is 
rather frequently discussed in the So- 
viet industrial literature. The conclud- 
ing a of Volume II is devoted 
to bench and pilot plant research and 
plant design. There is also a well 
written chapter on the possible com- 
mercial utilization of radioactive prod- 
ucts of fission of uranium. 

This work adequately stresses the 
development tendencies of the Soviet 
chemical process industries. Explicit 
statements and sufficient references 
are given to some chemical processes 
recently featured in the Russian peri- 
odical literature. There are many ref- 
erences in Volume II to Russian pub- 
lication dated 1957, a few even 1959. 
The bibliography for further study at 
the end of each chapter is selectively 
limited. Despite the extensive instruc- 
tion in foreign languages in the USSR 
the references are to Russian publica- 
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GL ODE CUSTOMERS 
NOW BENEFIT FROM THE 


RESULTS OF OUR RESEARCH 


As suppliers to major chlor-alkali 

producers here and abroad, it is part of 

our responsibility to employ the most 

modern research and development techniques 
in the constant improvement 

of GLC anode quality. 


Our customers are now reaping the rewards of past 
explorations in terms of economical performance markedly superior 
to the standards of yesteryear. 


Electrolytic cell operators, from their own experience, are 
becoming increasingly aware of the superior performance of GLC 
custom made anodes—a superiority that becomes even more 
marked at high current densities. 


Our special anode production and research facilities have 
as their goal still better quality and higher performance 
characteristics for the GLC anodes of the future. In this way 
we hope to merit an increasingly important role in our 
partnership in your progress. 


oDu 


oivision 
Can 


GREAT LAKES CARBON CORPORATION 


18 EAST 48TH STREET, NEW YORK 17, N. Y. OFFICES IN PRINCIPAL CITIES 


For more information, turn to Data Service card, circle No. 28 
CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 9) September 1960 7 


at 
® 


Keep your 
crews busy 
all year ’round 


with CARBO ZINC 11° 


the all-weather maintenance coating 


Most maintenance paints cannot be applied below 40° F. Not so with Carbo Zine 11 
... the only protective coating that can be applied outdoors in cold weather. Paint 
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time. You still get protection far superior to standard maintenance paints. 


@ a zinc-filled inorganic protective coating 

@ water insoluble 20 minutes after applying 

@ fast drying, long-lasting galvanic protection for steel 

@ apply in humidity up to 95%, temperatures from —20° F. to 150° F. 

@ excellent resistance to water, coastal environment, brine, humidity, solvents 


Use Carbo Zine 11 without topcoat, or as primer with vinyl, Hypalon, epoxy, or 
inorganic topcoat. Resists undercutting and’ subfilm corrosion. Low material, appli- 
cation and maintenance costs. 

Write for information, technical data, uses and samples. Also, see our catalog in 


CEC, pages 911-914. 


6011 


*Patent applied for 
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32-C Hanley Industrial Ct. St. Louis 17, Me. 


Sales engineers in principal cities. 
Consult your telephone directory. 
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tions or translations into Russian; 
very few to work in other languages. 
On the other hand, it is natural for 
an author to quote publications best 
known to him and his audience. 

The value of this work for chemical 
engineers, industrial chemists, and 
specialists in engineering education in 
this country can be shown by pointing 
out wherein it differs from standard 
works on chemical technology most 
frequently used by us. 

The historical notes at the begin- 
ning of many chapters, and a special 
chapter in Volume I, survey the rise 
of the chemical technology and report 
early development of various indus- 
tries in Russia, a subject which ought 
to be known better than it is now. 
However, the value of this material 
to an unbiased student is undermined 
by the commitments to the prevailing 
historical ideas in the USSR, and by 
the taboos im by considerations 
that have ing to do with science 
or technology. As could be expected, 
these deficiencies are more prominent 
in Volume I than in Volume II, thus 
reflecting the difference in the politi- 
cal atmosphere in the USSR in 1953 
as compared to 1959. The signifi- 
cance of Soviet contributions would 
be enhanced if due credit would al- 
ways be given to non-Russian scien- 
tists. 

An inconsistency of a different kind 
pertains to a number of Soviet innova- 
tions, as described in this work, and 
as reported in the Russian chemical 
literature. This may be due simply 
to the fact that some authors have 
brought their work up to date more 
than others. 

It will be a vain effort to try and 
find reference to the late Professor 
V. N. Ipatieff's work in these vol- 
umes, This is a glaring omisson, if 
one considers what was contributed 
by V. N. Ipatieff and what was writ- 
ten about him in Russian publications 
before he left the USSR. 

In recent years telomerization 
studied under the direction of the 
President of the Academy of Sciences, 
A. N. Nesmeyanov, and Professor R. 
Kh. Freidlina (Volume II, pp. 429- 
32) has led to the use of some of 
the products obtained, particularly, 
aminoenanthic acid forming a poly- 
amide resin “enant” similar to nylon 
(ibid., p. 686). Commercial use of 
it is contemplated. I could not find 
a mention of Professor M. S. Kharasch 
of the University of Chicago in con- 
nection with telomerization, even 
though his publications on: the sub- 
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ject are widely known. Similarly, 
would probably not detract from Woe 
recognition of the successful work of 
B. D. Kruzhalov and P. G. Sergeev, 
who designed a plant for the produc- 
tion of acetone and phenol via iso- 
propylbenzene and its hydroperoxide 
(Volume II, p. 508), if mention of 
similar research simultaneously pur- 
sued outside the USSR was made, 
although the process was first com- 
mercialized in the USSR. 

Concerning the lack of up-to-date 
information on the state of the art, 
the case of butadiene manufacture 
should be mentioned. The drive to 
replace fermentation alcohol by syn- 
thetic ethanol or by butane-butylene 
as the starting material for the manu- 
facture of butadiene has a history of 
many years behind it, and is appar- 
antly succeeding now in the USSR. 
It has been included in official indus- 
trialization plans. However, in the 
discussion of this method (Volume 

op. 402-4) one finds information 
to the effect that up to 80% of buta- 
diene was produced in 1955 by de- 
hydrogenation of C, hydrocarbons in 
the USA, but the extent of the use 
of this method in the USSR is not 
stated. To production of isoprene a 
page is devoted in Volume II (405- 
6), from which a reader will not be 
able to conclude that condensation 
of isobutylene with formaldehyde (the 
Prins reaction) , followed by decompo- 
sition of the dimethyldioxane formed, 
has been studied on pilot plant scale 
since 1952 and is being commercial- 
ized now, which is known from the 
publications of M. I. Farberov in the 
Russian chemical journals. 

In the chapter on ferrous metal- 
lurgy, a brief paragraph on the ap- 
plication of oxygen (Volume II, p. 
156) speaks of the benefits to be 
obtained from it in the future, where- 
as a recent statement (Jan. 1960) by 
the late Academician I. P. Bardin® 
speaks of the application of oxygen 
in ferrous metallurgy as one of the 
most important innovations made in 
the last decade, and only stresses the 
need for fuller utilization of this 
innovation. 

One cannot unequivocally assert 
that the apparent desire to give only 
the most pertinent references justifies 


* Izvestiya Akademii nauk SSSR, 
Otdelenie technicheskikh nauk (Met- 
allurgiya i toplivo) Bulletin of the 
Academy of Sciences, Department of 
Technical Sciences (Metallurgy and 
Fuel). 
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these discrepancies, even if study of 
the literature references given would 
eventually lead to information filling 
the blanks. In the long range these 
drawbacks are likely to be a passing 
phenomenon, and the quality of the 
books merits wide use of them. 


Reviewed by J. G. Tolpin, Research 
Dept., Standard Oil Co. (Indiana). 


AUTOMATION, CYBERNETICS AND 
SOCIETY, F. H. George, Philosophical 
Library, Inc., 15 East 40th Street, New 
York 16, New York, 1959, 280 pages, 
plus index. 


Popular words today are automation 
and cybernetics. A book which in- 
cludes both of these words in its 
title clearly has promise of wide ap- 
peal, Unfortunately, the author in this 
case specifically excludes engineers 
from the people for whom the book 
is intended. The principal thesis of 
the book is that because of automa- 
tion we are in a social revolution of 
such great import and such swiftness 
that our naturally slow biological 
evolution cannot keep pace. This fact, 
aggravated by the apparent lack of 
purpose in western man, makes it 
imperative that we rethink our plans 
for the future, and the manner in 
which we should evolve. 

The organization of the book is 
somewhat disjointed, and the treat- 
ment throughout is uneven and largely 
superficial. Much of the last part is 
speculative and based on shaky pre- 
suppositions. Chemical engineers will 
find this book of insufficient value to 
warrant purchasing it, but after all 
it was not written for them. 


Chester-Jensen Equipment 
Is Built Entirely In U.S.A. 


Reviewed by Ernest F. Johnson, 


In evaluating a plate heat exchanger to economically Princeton University, Princeton, New 
solve problems of heating and/or cooling liquids, it’s Jersey. 
the plates themselves that count. How efficient . . . how 
| many .. . how arranged . . . how strong . . . how easily KINETICS OF HIGH TEMPERATURE 
ae serviced . . . even how manufactured? PROCESSES, W. D. Kingery, John Wiley 
F & Sons, Inc., New York, N. Y., (1959), 
The typical Chester-Jensen plate pictured above 326 pp., $13.50. 
makes it a real pleasure for us to answer your every LIQUIDS AND LIQUID MIXTURES, J. S. 
question relating to the definite capabilities of our Rowlinson, Academic Press, Inc., New 


York, N. Y., (1959), 360 pp., $12.50. 


machines in your particular service. 
ORGANIC SYNTHESES, Max Tishler, 


‘ Editor-in-Chief, John Wiley & Sons, Inc., 
$4.00. 
CHESTER-JENSEN COMPANY puenouic resins, F. Gould, Rein: 
347 Tilghman St. INCORPORATED hold Publishing Corp., New York, N. Y., 
(Dept. $) CHESTER, PA. (1959), 213 pp., $5.75. 


REGRESSION ANALYSIS, E. J. Williams, 


John Wiley & Sons, Inc., New York, 
Specialists in Stainless Steel Industrial and Food Equipment [as (1959), 214 pp., $7.50. 
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potter TURBINE TYPE METERS 


CAPACITIES FROM 0.1 GPM TO 40,000 GPM 


ALNICO MAGNET 


PICKUP COIL 


the world’s 


SIMPLEST 


accurate meters 


An Alnico magnet in the turbine rotor gen- 


erates electric t directl ional 
ee CHECK THESE ADVANTAGES OF 


to the flow rate in the pipe. This activates 
readout or control equipment located at or THE POTTERMETER 
remote from the Pottermeter unit. R OL Vv 1 MOVING Part 

PROVIDES BASIC INSTRUMENTATION @d temperatures, 

FOR ANY AUTOMATION SYSTEM —455°F. to + 1500°F. 
Operating by gravity or pump preswre, STANDARD CONSTRUCTION, 
Pottermeters are available in all pipe sizes. Type 316 steinless steel 
Electronic totalizers, recorders or controllers Vv ELECTRONIC READOUT EQUIPMENT, 
meet any need for automated liquid process To specifications 
or transfer operations. Potter-Bowser sales Vv FRICTIONAL RESISTANCE, 
engineers in principal cities confer promptly Virtually nil 
with systems or plant engineers to detaii y STOP-START, Instantaneous 

ACCURACY, Unexcelled 


availabilities and application data. 


BUMSER XACTO METERS AND PROPORTIONERS 
positive-displacement piston type 


Wherever mechanically driven Xacto Meter equipped pro- 


readout and control equipment porticners are used to blend 
is indicated, and where positive- two or more liquids in con- ’ 
displacement metering is needed ti flow at accuracies to ; 
or costs less, Bowser Xocto % of 1 percent. First in lube 
Meters (leading all others in oil blending, Bowser pro- 


industry) ore unexcelled for de- portioners olso handle most 
pendability and accuracy. other liquids used by process 
Capacities: 6 GPH to 250 GPM industries. BOWSER 


PROPORTIONING. 


| Write For Catalog 
_ Potter-Bowser Division BOWSER, INC. Fort Wayne, Indiana 
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In a country which has long been accustomed 
to engineering miracles, Esso Nederland’s new 
“‘grass-roots” refinery in Rotterdam is being ac- 
claimed a technical and logistical feat of the first 
rank. For here, on a “‘site”’ that a scant two years 
ago was a polder barely higher than the bordering 
River Maas, Badger N.V. has engineered and 
built a mammoth processing complex covering 
some 275 acres. 

The 100,000 bpsd refinery is the largest in 
Europe which is completely air cooled, completely 
electronically controlled and equipped with fully 
automatic product loading facilities. At one time 
2600 men, drawn by Badger from a dozen different 
countries, were directly engaged in its construc- 
tion. This army of specialists handled over 30,000 
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From Polder to Production in 24 Months 


tons of steel . . . 10,000 tons of cement . . . miles 


of electrical cable, timber and pipe. 

The work started, as most Dutch construction 
projects start, with “‘creating” land — 10 million 
yards of fill, supplied by the municipality of 
Rotterdam, were laced by more than 2000 piles, 
80 feet long. On this underpinning Badger crews 
procured and erected the process units, storage 
tanks, waterfront and offsite facilities. 

This refinery is another example of the reason 
why Badger and its overseas affiliates have es- 
tablished a world-wide reputation for making 
tough projects look easy. Whether you are think- 
ing in terms of a small unit or major plant, it’s the 
type of service you deserve. Please write or call 
for complete information on Badger services. 
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built by 


BADGER 


INTERNATIONAL DESIGNERS 


ENGINEERS * CONSTRUCTORS 


THE BADGER COMPANIES 
Badger Manutacturing Company, Cambridge * New York * Houston 


The main process units of the Esso Nederland Refinery consist of @ Naphtha Stabilizer poe 44,4 ye eae 
@ Crude Storage @Crude Distillation @ Diesel Oil Hydrofiner @Steam Plant and Badger Limited, London, Engianc 
Water Treating Plant @ Powerformer @ Tanker, barge, rail and truck loading facilities Badger (Belgium) S.A. Brussets, Belgium 


Badger (France) S. 3 R.L., Paris, France 


@ Copper Chioride Treater. Blending Units are at right out of picture. : a Game 


Waterfront facilities for the refinery cover 2260 meters and include two piers each 
capable of simultaneously handling a supertanker of up to 50,000 dwt. 


For more information, turn to Data Service card, circle No. 21 


CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 9) September 1960 13 


; yi 

. 

3 

ele Switzerland 


Exclusive Controlled 
Compressible Port Seal 
provides fast, positive bt 
shutoff in any service... [ia VA LVES 


Controlled sealing ...a mew concept in 
valve design . . .is the secret of Hydril’s 
tight, bubble-proof shutoff. Hydril Ball- 
Plug Valves always seal positively 
against pressure from either direction — 
or against vacuum —because the fully 
confined packing ring is mechanically 
compressed between plug and seat when 
the valve is closed. This tightly com- 
pressed gasket type seal easily bridges 
clearances between parts as well as sur- 
face imperfections. Result: seal effi- | ‘ 
ciency is unimpaired by prolonged hard 

usage, by rust or sediment. 


Design of Hydril Type “K” Ball Plug 
Valves assures minimum maintenance 
costs. Non-lubricated, they employ no 
sealing lubricants. There’s no sliding 
friction between plug and body to pro- 
duce wear and abrasion. 

The spherical plug is mounted on 
accurately positioned bearings, main- 
taining a minimal controlled clearance 
between plug and body. This contributes : 
to easy, free-turning operation as well as 
to long service life. 


Hydril valves are available in a wide 
range of sizes and ratings. Worm-gear and 
motor-operated models can be supplied. 
Get the full story on Hydril Valves from 
yous nearby representative...or write 

ydril Cornpany for free Catalog No.V-60. 


‘City, Tol Corpus 
y. sae 


For more information, turn to Data Service card, Circle No. 62 
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! : 714 West Olympic Boulevard, Los Angeles 15, Calif. 2 
| Sales Offices: California: Bakersfield. Los Angeles, 


SCOPE 


NEWS PLUS 


INTERPRETATION 


Petrochem Show coming in New Orleans 


A.1.Ch.E. Exposition-Meeting to be held February 26- 
March 1 will bring Petrochemical Show to the Gulf Coast, 
heartland of the petrochemical and refining industry. 


THE PETROCHEMICAL AND PETROLE- 
UM refining industries will soon see 
a major landmark. For the first 
time, a combination technical meet- 
ing and exposition will be held on 
a nationwide and _ industrywide 
basis: the A.I.Ch.E. Petrochemical 
and Refining Exposition. It takes 
place in conjunction with the 44th 
National Meeting of A.I.Ch.E. in 
New Orleans, February 26-March 
1. 

Spectacular strides made in both 
industries in recent years make 
such a gathering not only timely, 
but essential. Petrochemical produc- 
tion has jumped from 75 tons in 
1927 to an estimated 25 million in 
1960. Employment is now at 150,- 
000 against the figure of 40,000 in 
1948. Production of synthetic deter- 
gents, aromatic hydrocarbons, ole- 
fins, fluorochemicals, pesticides, 
synthetic fibers, plastics, and syn- 
thetic rubber are still growing. For 
the last decade, petrochemical 
production has grown at the rate 
of 14 percent a year. Volume has 
quadrupled. Overall capital ex- 
penditures are expected to reach 
$1.6 billion in 1960. Over 80% of all 
synthetic organic chemicals pro- 
duced are accounted for by 300 
different petrochemicals. Estimates 
put future expansion at up to 10% 
a year. 

Companies with petrochemical 
plants in the Gulf Coast area are 
a real cross section of the chemical 
industry. These include: Allied 
Chemical, Celanese Corp., Chem- 
strand, Columbia-Southern Chemi- 
cals, Columbian Carbon, Diamond- 
Alkali, Dow Chemical, Du Pont, 
Esso Standard, Ethyl, Firestone, 


Goodrich Gulf Chemicals, Grace 
Chemical, Koppers, Monsanto, Phil- 
lips Petroleum, Rohm & Haas, Shell 
Chemical, Spencer Chemical, Stauf- 
fer, Union Carbide Chemicals. 

A look at the refining industry is 
equally revealing. Total capacity is 
over 10 million bbl. crude oil/ 
stream day. Of this, about 3.5 mil- 
lion is processed in the vital Gulf 
Coast area. 


Crescent city location 

The selection of New Orleans as 
site for the gathering is particular- 
ly fitting since its location in the 
heart of the Culf Coast area puts it 
within a 400 mile radius of the 
heartland of the petrochemical in- 
dustry. More than 85% of the petro- 
chemical industry, and about one- 
third of the, petroleum refineries, 
are in the Gulf Coast states. Con- 
verging upon New Orleans will be 
top chemical engineers, manage- 
ment, research and processing men 
from all over the country to take 
advantage of this opportunity to 
compare new developments, equip- 
ment and materials, and to hear 
the latest technical papers on the 
industries. 

Because of the dynamic growth 
situation in the industry, the Ex- 
position-Meeting, devoted solely to 


technological problems of the pe- 
trochemical and refining industries, 
has already attracted much atten- 
tion. The attendance roster reads 


ANNOUNCING 


the 1961 

ALChE. 
PETROCHEMICAL and REFINING 

EXPOSITION 


end CONFERENCE 


like a Who’s Who of Petrochem- 
istry. The Meeting itself has the 
bulk of its papers covering materi- 
al of interest to the entire industry. 
Against this background, the A.L.- 
Ch.E. Petrochemical and Refining 
Exposition is sure to make a vital 
contribution to continued growth 
of both industries. Anyone inter- 
ested in more information about 
the Exposition write to the Secre- 
tary, A.I.Ch.E., 25 West 45 Street, 
New York 36, N. Y., or to Reber- 
Friel Co., 117 S. 17th Street, Phila- 
delphia 3, Pa. # 


Dow expands at home and abroad 


Agreement has been reached between Dow Chemical and 
Union Quimica del Norte de Espana (Unquinesa) to construct 
a petrochemical complex in Spain. Development plan calls for- 
construction of a cracking unit to produce ethylene and prepyl-: 
ene. The resulting C, fraction will be further processed to 
recover butadiene. Almost simultaneously, directors of Dow and 
Allied Laboratories have approved a merger of the two com- 
panies, subject to stockholder ratification. 
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NEWS PLUS INTERPRETATION 


in Moscow — 


Automatic control conclave 


a first-hand report 


First full-scale meeting of the International Federation of Auto- 


matic Control assembles, in Moscow, 700 delegates from 26 


“Russia has definitely set automa- 
tion—as complete as possible—as 
one of its national goals,” says 
D.M. Boyd, summing up his im- 
pressions of the recent Meeting of 


the International Federation of 
Automatic Control, held in Mos- 
cow, June 27-July 2, 1960. Boyd, 
supervisor of Universal Oil Prod- 
ucts’ instrument group, attended 
the congress as official A.I.Ch.E 
representative. 

The impetus behind this rapid 
development, believes Boyd, comes 
from top technical and managerial 
levels. The program appears to be 


aimed at leapfrogging the Russiar 
shortage of skilled technicians by 
meeting the needs of “second gen. 
eration’ plants and processes with 
automatic control devices. 

This first IFAC conference, which 
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countries, including 150 U.S. engineers. 


Two famous names in the ccatro!l field—Hans Sartorius of 
Germany (left) and Norbert Weiner of M.1.T. (right). 


brought together some 700 dele- 
gates from 26 countries including 
150 U.S. engineers, grew out of an 
earlier international gathering held 
four years ago in Heidelburg. This 
“pilot run” pointed up the feasibil- 
ity of international technical coop- 
eration, and IFAC was established 
to implement the plan. 

U.S. participation is through the 
Automatic Control Council, which 
in turn is made up of delegates 
from A.I.Ch.E., the American Insti- 
tute of Electrical Engineers, the 
American Society of Mechanical 
Engineers, the Institute of Radio 
Engineers, and the Instrument So- 
ciety of America. 


Russian refinery visited 


In what he believes to be the 
first American visit to a Russian 


q 


The 30-story Ukraina Hotel where most 
of the delegates stayed in Moscow. 


refinery since Lend-Lease days, 
Boyd, during his stay in the Soviet 
Union, was invited to inspect a 
modern installation at Baku. He 
estimates the capacity of the Baku 
plant at about 100,000 BSD. Com- 
parisons with U.S. refineries, he 
points out, are difficult to make be- 
cause Russian production is geared 
to entirely different market require- 
ments. They need, for example, a 
greater percentage of diesel and jet 
fuel than we do in the U.S. 

The Baku installation, completed 
about three years ago, has three 


David Boyd, A.I.Ch.E. delegate, (right) presents scroll of 
congratulations to academician V.A. Trapeznkov (left). 
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catalytic cracking units (one fluid 
and two gas lift catalytic cracking) 
with catalyst manufacturing facili- 
ties, several thermal cracking units, 
and sulfuric acid alkylation and 
aluminum chloride isomerization 
units for gasoline production. 
Ethylene and propylene are piped 
to a nearby chemical plant, the 
products of which were not dis- 
closed. 

Controls and _ instrumentation 
appeared to be adequate for the 
refinery requirements. But further 
use of sophisticated controls can be 
expected to stem from work under- 
way in the Leningrad development 
center, reports Boyd. 

In these Leningrad facilities is 
centered research on instrumenta- 
tion; special purpose and stream 
analysis instruments are being de- 
veloped for the petroleum refining 
industry. activities 
currently include work on color- 
imeters, infrared analyzers, chro- 
matographs, dielectric measure- 
ment and refractive index measur- 
ing devices. Quality of the instru- 
mentation is difficult to assess, says 
Boyd, since none were in actual 
operation on processing units in 
either the Leningrad center or at 
the Baku refinery which he visited. 

Instrumentation also occupies a 
prominent position in the exhibi- 


Opening of plenary session in the auditorium of the University of Moscow. 


IFAC 


meeting brought together about 700 delegates from 26 different countries. 


tion of industrial and agricultural 
progress in Moscow. Covering 
some 600 acres, the exhibition is 
very much like a permanent world’s 
fair. Here, the achievements and 
goals of Soviet industry and agri- 
culture are showcased in 80 pa- 
vilions, each centered upon one 
activity. Together, they cover the 
gamut of Soviet economic life. The 
exhibition grounds are not only a 
lure for casual domestic and foreign 
visitors, but frequently are on the 
“must” itinerary of Russian mana- 


Renote tank-gauging equipment on display at permanent exhibition of industrial 


and agricultural achievement near Moscow. 


place in exhibition. 


Instrumentation occupies prominent 
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gers and technicians visiting Mos- 
cow. 

Displays within the petroleum 
pavilion spelled out details of mod- 
ern methods that economic plan- 
ners are urging on factory bosses. 
Instrumentation displays show 
much the same range of devices 
to be seen in the Leningrad de- 
velopment center. 


Prefabricated tanks 

One of the novel construction 
techniques illustrated with scale 
models is the erection of prefabri- 
cated storage tanks. Tank walls, 
re a Boyd, are apparently pre- 
fabricated and shipped in coils. On 
site, the coil is set on end on the 
tank bottom and unwound around 
a central structural member that 
supports a segmented roof, also ap- 
parently prefabricated. 

Besides staffing the Moscow ex- 
hibition with conventional tourist 
guides, the Soviet government also 
provides engineers who can dis- 
cuss specific details of the various 
displays with visiting Russian plant 
managers—and perhaps even inject 
a little sales effort to try and per- 
suade the managers to adopt more 
automation in the facilities they 
supervise. 

For a further photo report on the 
Moscow meeting, see CEP Camera, 
page 144. 
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The modern skills and facilities of National 
Steel Corporation’s Weirton Steel Division turn 
out a product famed the world over for quality. 


Weirton uses Garden City Thermal-Aire fans 
on its box-type auinealing furnaces in their Tin 
Mill and Strip Mill. Annealing is necessary be- 
cause for most uses, steel must be heated after 
it has been cold-reduced. In the annealing fur- 
naces, the steel reaches temperatures up to 
1320°F. 
Garden City high temperature fans (with pa- 
tented air-cooled shaft) educt air through the 
burner ports of the annealing furnace and also 
force exhaust gases to the exhaust stack. 


Hundreds of “blue-chip” companies like Weir- 
ton Steel are sold on Garden City Thermal-Aire 
Fans. Find out more about them for your high 
temperature applications to 1850°F. 


WRITE TODAY (e information on THERMAL-AIRE 


FANS and PLUG UNITS 
Forward Curved 


Radial Bicde 


V EMBER OF AIR MOVING AND CONDITIONING ASSOCIATION, INC 


REPRESENTATIVES IN LEADING CITIES 


805 North Eighth St., Niles, Michigan 
For more information, turn to Data Service card, circle No. 3 
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For more information, turn to Data Service card, circle No. 91 


ELIMINATORS 


THE LOW COST, 
HIGH EFFICIENCY 
WAY TO CONTROL LIQUID CARRY-OVER 


Your liquid entrainment problems are solved faster, more economically 
when you call on the engineering and production experience of Meta’ 
Textile. As the originators of knitted wire entrainment separators for 
the processing industry —Metal Textile has been consistently first in 
advancing the art...developing special meshes...introducing new materi- 
als...to meet specific application requirements. Just recently, for example, 
METEX has introduced entrainment separators in polyethylene and Teflon® 
—marking new highs in corrosion resistance, and an all-metal Multi-Strand 
mesh for coalescing sub-micron particle mists. As the oldest and largest 
company in the field today — Metal Textile has the engineering experi- 
ence and production resources to take on the most challenging entrain- 
ment problems. M Our engineering department stands ready to help you 
solve your specific problems with complete design assistance. For latest 
design guides, write or call for Bulletin ME-9: Metal Textile Corporation, 
Roselle, New Jersey. Phone: CHestnut 5-3000. 


METAL TEXTILE CORPORATION 
... world’s largest and oldest producer of knitted wire products 


A DIVISION OF GENERAL CABLE CORPORATION 


For more information, circle No. 148 > 
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... INTRODUCING 
THE FIRST 
COMPUTER 
SYSTEM FULLY 
MATED TO 
INDUSTRIAL 
PROCESS 
CONTROL... 


LIBRATROL 


Now for the first time your process control 
system can benefit from a transistorized 
digital computer totally designed for the 
physical environments of the modern 
industrial processing plant. That computer 
is the new, solid-state Lisratroi®-1000. A 
distinguished new product of Librascope, 
manufacturers of the most varied line of 
computers in use today. 


Packaged to resist dust, vibration, cor- 
rosive fumes. No limit on the number of 
transducers and actuators that can be 
accommodated in hardware. Exclusive 
type of quick-access loop speeds input 
and output. Dozens of other features make 
the the computer most 
likely to accelerate the current revolution 
in process control. 


LIBRASCOPE Division 
GENERAL PRECISION, inc. 


turn page for features! 
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DAWN 
OF A 


Why the 
LIBRATROL-1000 
COMPUTER excels at 


industrial process control 


PACKAGING FEATURES 


Sealed cabinet keeps out dust 
and corrosive fumes. Designed 
for ease of maintenance. 
Refrigerated cabinet main- 
tains the even-temperature 
environment that is so impor- 
tant to reliability of electronic 
components. Engineered for 


INPUT-OUTPUT FEATURES 


Quick-access loop speeds 
input of transducer data and 
output of commands to actu- 
ators. Input and output can 
take place while computations 
continue. The number of 
transducers and actuators 
which may be integrated into 


vibration resistance. a Lipratroi’-1000 process 


control system is limited only 
by the type of program the 
application requires. 


NEW ERA 
IN 
INDUSTRIAL 
PROCESS 
CONTROL 


Only LIBRASCOPE offers a choice 


of two computer systems... 


The LipratrRo.’®-500 is a versatile but less expensive system... 
ideally suited to helping you learn your process requirements... 
developing a program for long-range conversions to automatic 
control...or fully handling on-line situations not requiring the 
special environmental packaging and high-speed capacity of the 
LipraTROL °-1000. Either is available on a variety of purchase or 
lease arrangements. 


Can the new era in Automatic Process Contro/ mean 
significant improvement in your Company’s operation? 


Find out. Write for the new Libratrol brochure with 
specifications and operating information. Or better 
still, request consultation now with a 

Librascope Systems Engineer versed in the 

control requirements of your industry. 


LIBRATROL-1000 


OTHER IMPORTANT FEATURES 


Sequencing is by computer 
command and is thus change- 
able by program. Complete 
random sequence, fixed 
sequence, or single channel 
operation, at programmer's 
option. 8000-word memory. 
Binary number base. Serial 
mode of operation. 31-bit 
words plus sign. Two-address 
operation. 


LIBRATROL-S00 


LIBRASCOPE 
DIVISION 


GENERAL 


PRECISION, INC. 


GLENDALE 1, CALIFORNIA 


Computers that pace man's expanding mind 


eA, GENERAL PRECISION, INC 
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with a 


PURPOSE 


Swenson keeps an eye on every Swenson 
Evaporator, Crystallizer, Dryer, Pulp Washer 
and Filter built, installed, and operating. 
Swenson follows through because they don't 
believe in “silent sentinels"—equipment that 
sits and works all by its lonesome. Not on 
your life. They feel that equipment—like engi- 
neering—needs backing. 

That's part of the Swenson way of doing 
business—service with a purpose... expert 
lifetime engineering service that assures you 
of controlled processing and production. It 
starts with preliminary planning . . . follows up 
with operational recommendations based on 


PROVED ENGINEERING FOR THE PROCESS 


SWENSO 


VO 


experience . .. and continues with post-instal- 
lation checks that keep your equipment in 
prime working order. 


IMPORTANT BOOKLET! Ask, or write, 
for “An Open Door"'—a 12-page booklet that ex- 
plains the Swenson Approach toward solving 
your processing problems. 
Swenson Evaporator Com- 
pany, 15690 Lathrop Avenue, 
Harvey, Illinois. In Canada: 
Whiting Corporation (Canada) 
Lid., 350 Alexander Street, 
Welland, Ontario, Canada. 


INDUSTRIES SINCE 1889 
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WHITING—MANUFACTURERS OF CRANES; TRAMBEAM HANDLING SYSTEMS; PRESSUREGRIP; TRACKMOBILES: FOUNDRY, AND RAILROAD EQUIPMENT 


For more information, turn to Data Service card, circle No. 5 
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DEAN , 


TAKES THE PLACE OF PIPE COILS 
COSTS LESS 


LIGHTER 
LESS SPACE 


FAST, UNIFORM 
HEAT TRANSFER 


Dean Panelcoil is 
made by seam 
welding two sheets 
of metal together, 
one or both sheets 
being embossed to 
form the flow chan- 
nels. 


AVAILABLE IN STRAIGHT AND CURVED SECTIONS 


Write for Data 
Sheet 15-60 Series, 
ond Price Bulletin 259. 


DEAN PRODUCTS, INC. 


1040 Dean St., Brooklyn 38, N. Y. 
AN. STerling 9.5400 
Backed by 25 Years of Pane! Coil Manufacturing 


For more information, circle No. 51 
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Washington 
scope 


Latin America and U. S. Industry 


OPINION IN INFORMED Washington 
circles is sharply divided as to the 
probable long-term economic effects 
of the Cuban imbroglio on the rest 
of South and Central America, and 
even more at loggerheads as to what 
can, or should, be done about it. 


Slow capital 

One thing is fairly generally agreed 
on—win, lose or draw, the Cuban ex- 
propriations of foreign-owned indus- 
trial properties such as Freeport Sul- 
phur's huge Moa Bay nickel plant, 
and the American and British-owned 
refineries, will tend to slow the flow 
of new investment capital into Latin 
America, may even bring it to a 
screeching halt as far as many private 
American firms are concerned, Cer- 
tain analysts lean toward the view 
that the goals of Soviet and Red 
Chinese policy in Latin America are 
basically political rather than eco- 
nomic, that their support of Castro's 
government does not portend large- 
scale economic penetration, at least 
for the present, but is an effort to 
disrupt the political and economic life 
of the area for their own ends. 

One other undeniable fact stands 
out in any analysis of the situation— 
South and Central America have vast 
natural resources which are inevitably 
going to be developed. Only question 
is—by whom and with what? The 
answer is of particular importance 
to the U.S. chemical industry with 
its present multi-million dollar com- 
mitments in the area, and its an- 
nounced intentions for future develop- 
ment, 


The facts of life 


One school of thought in the capi- 
tal holds that the U.S, should take 
the hard line, that is, should curtail 
economic aid to Latin America until 
the political situation is definitely sta- 
bilized. They feel that it is useless 
to pour money and resources into 
plants and equipment which are only 
going to be sitting ducks for future 
arbitrary expropriation, and which in 


the long run may even fall into the 
hand of interests inimical to the U.S. 
They point with misgiving to the fate 
of similar efforts on the part of the 
United States to stem the tide in Asia 
—Indochina is often cited as the hor- 
rible example. 

A more middle-of-the-road group 
of expertizers, however, is less pessi- 
mistic. Burn no bridges, they urge, 
cooperate to the fullest extent with 
the Organization of American States, 
increase rather than decrease eco- 
nomic aid to Latin America, and hope 
for the best. Behind this point of 
view is the conviction that time can 
work for us as well as against us, 
that given a breathing spell, and suffi- 
cient economic aid to raise their 
standard of living appreciably, most 
of the countries of Latin America will 
turn out to be on our side. There are 
those in Washington, also, who main- 
tain that, while no one can predict 
the future, the whole political and 
strategic line-up of the world could 
conceivably change almost overnight. 
They point, for example, to the per- 
sistent rumours of a serious parting 
of the ways between the Soviet Union 
and Communist China. 


The third column 


The Soviet bloc is not our only com- 
petitor for the industrial favors of 
Latin America, It is emphasized by 
some that a more serious threat to 
U.S. investment in that area may well 
be the increasing amount of European 
capital pouring into the continent— 
Italian, French, West German, British. 
Particularly in the chemical industry, 
such capital investment has been ac- 
companied by technical aid, including 
equipment and European engineering 
missions. Those who view this eco- 
nomic threat seriously, maintain that 
to be stampeded by Castro into pull- 
ing up stakes in Latin America might 
only result in increased European in- 
filtration which, while perhaps politic- 
ally above reproach, could be as eco- 
nomically disastrous for U.S. interests 
as could Soviet or Chinese domination. 
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DESIGNED FOR RELIABILITY THROUGH 
WESTON “UNITIZED” CONSTRUCTION 


COMPACT WESTON RECORDER 
CONTROLS TEMPERATURE 

OR PRESSURE 

..»PRECISELY... AUTOMATICALLY 


The Weston Elapsed Time Controller is especially 
designec for batch type operations where precise timing 

is an important process factor. It provides interchangeability of 
temperature and pressure systems, and covers the complete 
range of Bourdon tube type instruments. All classes of thermal 
systems are available to suit the individual applications. 

Model 7003 is activated by an external button, stops after 
preset interval, and automatically resets for the repeat cycle. 
A large-capacity pen operates with a minimum of pressure, 
assuring clear, sharp records on a 12” chart. 

The unit is housed in a dust and moisture-proof case which is 
conveniently designed for panel or wall mounting. 

All internal components are mounted on the baseplate, and are 
integrated in a simple design for maximum efficiency 

and sustained accuracy. 

Ask your local Weston representative for complete information 
on this and other Weston instruments for industry, or write 

for Catalog 08-705, Weston Instruments Division, Daystrom, 
Incorporated, Newark 12, N. J. 

International Sales Division, 100 Empire St., Newark 12, N. J. 
In Canada: Daystrom Ltd., 840 Caledonia Rd., Toronto 19, Ont. 


Operatign: 115 volts, 60 cycles. Time ranges: 
1, 5, 12 24 hours. Minimum timer setting 4% 
of timer ronge. Pneumotic Control — 2-50% 
proportional band. SAMA stondord electric 
chort drive. Rugged bridge-type pen arm sus- 
pension. 4.75” pen travel. 


DAYSTROM, , incorrorated 


WESTON INSTRUMENTS DIVISION 


Fer more information, turn to Data Service card, Circle No, 100 
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The P-4000 Super-D-Canter 
designed exclusively for 
Centrifugal Separation 
Under Pressure 


Simple mechanical sealing maintains pressure effec- 
tively. 


Gear box, seal, etc., are protected from contamina- 
tion by process fluid. 


e“Plumb bob” suspension minimizes foundation cost. 


e External connections for feed, solids discharge, and 
liquid discharge are conventional flange connections. 


e “Drop-through” solids discharge offers advantages in 
many applications. 


e Built-in solids rinsing feature available. 


e Performance characteristics: 
Capacity—liquids, 75* gpm 
solids, tons/hour 
Operating Speed—4,000 rpm 
Centrifugal force—3,200 x G 
Pressure—to 15 psi (can be operated at atmospheric 


pressure) 
Particle Size—from a few microns up to 14” or more 
depending on requirements. 


Solids concentration in feed—approx. 14 to 50%. 


eThe P-4000 Verticai Super-D-Canter offers many 
operating advantages not previously available. Write 
today for the new technical bulletin on this advanced 
design centrifuge by Sharples. 


The vertical design of the 
Super-D-Canter makes it 
essentially “a bulge in a 
pressurized System”, 


THE 


2300 WESTMORELAND STREET / PHILADELPHIA 40, PENNSYLVANIA 
NEW YORK «+ PITTSBURGH «+ CLEVELAND «+ DETROIT «+ CHICAGO 
HOUSTON + SAN FRANCISCO + LOS ANGELES + ST. LOUIS + ATLANTA 
Associated Companies and Representatives throughout the World 


SHARPLES 


CORPORATION 


For more information, turn to Deta Service card, circle No. 71 
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MATHESON 


Compressed Gas Notes | 


Three New Gases Available for Laboratory Use 


Sulfur Tetrafluoride 


Sulfur tetrafluoride is a colorless, reac- 
tive, highly toxic gas at room tempera- 
ture and atmospheric pressure, with an 
odor resembling that of sulfur dioxide. 
When exposed to moist air, sulfur tetra- 
fluoride fumes and creates a mist or fog 
of hydrofluoric acid. 


Sulfur tetrafluoride is shipped in steel 
cylinders as a liquefied gas (B.P. —38° 
to —37° C.) under its own vapor pres- 
sure of 140 p.s.i.g. at 70° F. 


Sulfur tetrafluoride as presently sup- 
plied, has a purity of 90 - 94% and con- 
tains 5-9% thionyl fluoride and 0.3% 
maximum chlorine. 


Sulfur tetrafluoride reacts with a wide 
variety of compounds forming selectively 
fluorinated products, e.g., it replaces car- 
bonyl oxygen with fluorine: it converts 
a carboxylic acid group (or carboxylic 
acid ester, chloride, anhydride, or amide) 
to a trifluoromethyl group without gen- 
erally affecting olefinic and acetylenic 
bonds and other functional groups like 
fluoro, chloro, bromo, nitro, etc. Thus the 
preparation of a diverse number of fluor- 
inated products heretofore unavailable 
by practical routes, is now possible. 


Recommended Controls: 


Automatic 

Regulator Matheson No. 15-330 
Manual 

Control Matheson No. 55-330 
Lecture 

Bottle Matheson No. 33 


Vinyl Fluoride 

Vinyl! fluoride is a low- palling monomer 
roduced from acetylene hydrogen 

Ruoride i in the presence of a catalyst. It 

is a flammable gas but it is compara- 

tively non-toxic. 


At room Gepecetons and atmospheric 
pressure, vinyl fluoride is a colorless gas 
with a faint ethereal odor. It is shi ped 
in steel cylinders as a liquefied gas i: 
—97.5° F.) under its own vapor pressure 
of 355 p.s.i.g. at 70° F. As presently sup- 
plied, viny! fluoride has a minimum r- 
ity of 99.9% and contains 0.2% of an 
inhibitor (Terpene B). Inhibited vinyl 
fluoride has excellent storage stability. 


SULFUR TETRAFLUORIDE, VINYL FLUORIDE, ALLENE 


These new gases are now available for prompt shipment in various cylinder 
sizes. The gases are described below, with specifications, chemical reactions 
and controls for handling. 


Vinyl fluoride is of interest as a chemical 
intermediate since it undergoes typical 
olefin reactions. Viny! fluoride under- 
goes polymerization to form a homopoly- 
mer, and it can also be copolymerized 
with other monomers. 


Recommended Controls: 


Automatic 

Regulator Matheson No. 12-320 
Manual 

Control Matheson No. 51-320 
Lectu 

Bottle Matheson No. 32, No. 59 


Allene 


Allene (supplied with a minimum purity 

of 99%) is a colorless, flammable, com- 
paratively non-toxic gas at room temper- 
ature and atmospheric pressure. It is 
shipped in steel cylinders as a liquefied 
gas (B.P. —30.1° F.) under its own va- 
por pressure of 102 p.s.i.g. at 70° F. 


Compressed Gases and Regulators 


For more information, turn to Data Service card, circle No. 112 


Please send the following: 


The Matheson Company, Inc., P.O. Box 85-B E. Rutherford, N.J. 


(€ Sulfur Tetrafluoride, Vinyl Fluoride, Allene Bulletin 
() New Matheson Gas Catalog (1) Cylinder Valve Outlet Bulletin 
© Wall Chart: “‘Safe Handling of Compressed Gases"’ 


Allene is of interest in organic synthesis. 
It is isomerized to methyl acetylene on 
treatment with metallic sodium or soda- 
mide. In the presence of sulfuric acid, 
allene may be hydrated to acetone. Al- 
lene reacts with alcoholic potassium hy- 
droxide to give ethyl isopropenyl ether. 
Allene reacts with hydrogen cyanide to 
form both beta methylacrylonitrile and 
crotononitrile. Bromine (2 moles) adds 
to allene to give 1,2,2,3-tetrabromopro- 

ne. Hypochlorous acid reacts with al- 
to 1,3-dichloroacetone and 2- 
chloro-2-propen-1l-ol, which can react 
further to form 1-chloro-3-hydroxy -2- 
propanone. 


The above reactions of allene are illus- 
trative of the scope of its reactivity. 


Recommended Controls: 


Automatic 

Regulator Matheson No. 17-510 
(see Fig. 1); No. 70-510 

Manual 

Control Matheson No. 50-510 

Lecture 

Bottle No. 31, No. 58 


We suggest you contact our Sales Engi- 
neering Department if any additional 
technical information is required 


A to Matheson’s Compressed 
atalog has been prepared to give 
prices and purchasing information on all 
three of these gases. Please check the 
coupon below. Also available, our Com- 
ressed Gas Catalog, Cylinder Valve 
tlet Bulletin and our Wall Chart on 
“Safe Handling of Compressed Gases”. 


East Rutherford, N. J. 
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3 OUTSTANDING REASONS FOR 


DOYLE & ROTH 


Dependability 


in STAINLESS STEEL 
fabrication 


STORAGE TANKS 


THRIF 


STANDARDIZED for the budget-minded . . . 
D. & R. Stainless Steel Tanks are made in a 
wide range of sizes from 500 gallons through 
15,000 gallons . . . and, in a wide variety of 
designs. Starting with engineering and fol- 
lowing through on construction, economies 
are substantial. 
Send for Bulletin No. 1159— 
“SC” Series 


In the modern and up-to-date Doyle & Roth 
plants, we have every means of designing, 
developing and fabricating Stainless Steel, 
Tubular Precision Products. D. & R. passes 
on to you the economies of its standard- 
ization program. 

Send for Bulletin No. 158-HE 


Overhead Cranes, Bending Rolls, Welding 
Equipment (both manual and automatic), 
Shears, Brakes, etc. . . . permit Doyle & Roth 
to fabricate welded products from sheet 
sizes to 2 inches in thickness. D. & R. has 
produced units up to and including 50 tons 
in weight—8’ 0” in diameter—and 90’ 0” 
in length. 
Send for Literature 


Remember — CONTACT DOYLE & ROTH 
FOR PROMPT ATTENTION TO YOUR INDIVIDUAL REQUIREMENTS 


September 1960 


For more information, turn to Dota Service card, circle No, 136 


DOYLE & ROTH INC 


136-50 TWENTY-FOURTH BROOKLYN 32, Y. 
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letters 
to the editor 


Lend a helping hand 


To the Editor: 

At a recent meeting of the local 
section of the A.I.Ch.E. at Columbus, 
Ohio, one of the speakers reviewed 
the activities of the Committee which 
is engaged in locating obsolete but 
still serviceable equipme nt and making 
it available for use in school labora- 
tories. This program is ce rtainly of 
interest to us, and I would appreciate 
it if you could tell me what steps we 
should take to become beneficiaries 
of such service. 

We have a small but very active 
and growing Chemical Engineering 
Department, and we are expanding 
our facilities as rapidly as possible. 
Due to a somewhat hhmited floor space 
we can make effective use of only 
small equipment at this time. Centri- 
fuges of the basket or cylindrical bow! 
would be wel- 


tvpe, in small sizes, 
come. We would also be happy to 
receive any control instruments for 


control of temperature, pressure, fluid 
flow, etc., or any recording instru- 
ments. 

My principal interest in the work 
of this committee, however, is in the 
possibility of their extending their ac- 
tivities to include library material. We 
have recently succeeded in supple- 
menting our file of Chemical Abstracts 
so that we have a complete set of 
bound volumes from 1924 to the pres- 
ent date. We have bound volumes of 
Industrial Arts Index from about 1950 
to present date. We are in need of 
back issues of nearly all of the tech- 
nical and trade journals, We would 
like particularly to get back issues of 
publications of all the professional 
engineering societies, the publications 
of the American Chemical Society, 
Chemical Engineering, Petroleum Re- 
finer, and Petroleum Engineering. We 
would of course appreciate Pate 
volumes, but unbound copies would 
be most welcome. 

During the years my personal col- 
lection of back issues had an unhappy 
way of accumulating in the attic until 
I found myself nervously estimating 
the probably allowable load limit on 
the attic floor. Usually about this time 
my wife would inform me that she 
had again spent a day in “rearrangin 
the dirt” in the attic and I woul 
know that the time had come to clean 

continued on page 28 
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NEW... from 


EXTERNAL PILOT-OPERATED PRESSURE REGULATOR 
fast-acting, accurate ... tight shut-off even on dead-end service 


Examine it yourself . . . feature for feature. K&M line. It offers lowest maintenance: the result of good 
has made a vast improvement in external pilot- hydraulic and mechanical design throughout. It gives 
operated pressure regulators. excellent performance: try one and compare with 

It simplifies installations: requires one less pipe any other regulator of its type. 


BUILT-IN STRAINER 
BLIND FLANGES ' protects pilot from scale, dirt, 

on both main valve and pilot other foreign matter, is removable 
allow easy access for routine for cleaning 
maintenance 

CLEANLY CONTOURED INTERIOR 

has no spider, practically no flow restrictions 

Gives greater flow capacity . . . usually 

permits economy of smaller size 


INTEGRAL BLEED ORIFICE 
eliminates need for installation of 
extra bleed line 


PRESSURE-ADJUSTING SCREW 
permits convenient external pressure setting 


GUIDE PISTON 


has balancing grooves which hy- 
dravlically center guide, prevent 
CONTROL SPRING binding and side-thrust 
hp If you would like a more de- 
toiled, close-up look ot K & M's 
mew Type 471 External Pilot 
Pressure Regulator, send for 
Bulletin 471A. 


Our 79th Year \s Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 


For more information, turn to Data Service card, circle No. 64 
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Why it pays to see that letters to the editor 


WEST instruments cre in Pa 


house. Out would go my “library.” 
Original Equipment I have just recently donated my file 
of Transactions of A.J.Ch.E. and 
. Chemical Engineering Progress datin 
publications, to our library here at 
West Virginia Institute of Technology. 
When we moved to West Virginia last 
fall, I found myself in a house without 
either attic or basement, and we just 
had to have some room for _— 
Perhaps among your readers there 
will be some like myself who would 
| like to dispose of an accumulation of 
back issues. It is also possible that 
in view of the increasing quantity 
of publications each year, and the 
attendant expense of keeping a library 
up to date, some companies may de- 
cide to abolish their private libraries, 
and make use of pu lic library facili- 
ties in cases where such public libra- 


Makers say 


“Our equi 
h 4th, a sells best on performance, ries are conveniently located. We 
including ease of operation and would welcome all contributions, and 
maintenance. We can’t risk dissatisfaction I can assure you that the material 


received will be put to good use. 


that stems from components, such as Raupx H. Winc 
instruments. We're safer with Gardsman, West Va. Inst. of Tech. ; 
by West, and their world-wide service.” Montgomery, W. Va. 


Readers with back issues in attics, 
and companies and equipment manu- 


Users say facturers with surplus items, are urged 
to write directly to Ralph Wing—En. 


“Instrumentation can be the key to 


overall efficiency of major equipment. A mixup in affiliations 
West temperature controllers work better Te the Ba 
: o the itor: 

than most, definitely save on several of 
counts , . . including initial cost. the biographical data on Messieurs 
It pays to specify.” A. D. Fell and H. A. Thornton in- 

cluded with publication of their article 
“High Temperature Canned Pumps” 
which appeared in your July 1960 


Whatever type of control—off-on, san 
proportioning, high-limit, stepless, A BS. in Ch. E. is attributed to 
program—get the best: get West. Tubeless. Mr. Fell, whereas we indicated in the 
Compact. Reliable. Ask your West biographical sketch supplied - you 
representative or write for Bulletin COM. 
No degree at all is indicated for Mr. 
Thornton, nor is mention made that 

See us at the 15th Annual epags 

ISA Instrument-Automation — of Al 
Conference & Exhibit ornton holds a B.S. in Chemica 
New Engineering, Drexel Institute of Tech- 
W ES Z nh Sept. 26-30 1960 nology. We strongly feel that this, as 
a well as his A.LCh.E. membership, 
“SALES OFFICES IN PRINCIPAL CITIES should definitely have been included 
in the biographical information. Un- 
43578 W. MONTROSE, CHICAGO 41, ILL. fortunately, though galleys of the 
a. the trend is to WEST article itself were submitted to us, we 
itish Subsidiary: were not given opportunity to proof 
the biographical data. We feel that 


this should have been done as it 
continued on page 30 


tic Controls, Ltd 


Represented in Canada by Davis ~uto 


For more information, turn to Data Service card, circle No. 38 
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ON THE WAY... 


The ejector illustrated in photo and drawing is one va- 
riety of SK Steam Jet Exhauster—an air and gas pump 
which operates on the jet principle using plant steam. 
As indicated, these units are standard, general-purpose 
units economically suitable for applications such as pump 
priming, exhausting, evacuating, cleaning, transporting 
compressing, agitating, and general vacuum service. 
Jet Exhausters are made and stocked in cast iron, stain- 
less steel, Haveg, hard lead, PYREX brand tubing, and 
impervious graphite in popular sizes, see Data Sheet J-2. 
They can also be made in bronze, Monel, Everdur, and 
other machinable materials. In addition to these units, 
SK also makes a complete line of Steam Jet Vacuum 
Pumps for providing a range of suction pressures from 
atmosphere to 25 microns Hg abs. Refer to Bulletins 5E, 
5H2, and 5H3 for information on these. 
This jet ejector is being shipped from SK stock on the same 
| day the order arrived. 
P ‘eit 2 This is one of three vital reasons why it pays to buy jet 
Spindle apparatus from SK. The others. . . 

...one, SK pioneered the jet ejector in 1876 and, since 
then, has accumulated a wealth of valuable data on jet 
ejector application and performance. Everything we've 
learned is available to customers. 

... two, SK has “special material” jet ejector designs un- 
equalled by any other manufacturer. Many are carried in 
stock. Thus, customers can choose the best material for 
the job. 

Recently, SK published a data sheet on ejector types, 
special stock materials, and sizes stocked. It’s a valuable 
addition to any engineer’s “‘source file.” Get a copy merely 
by requesting ““Data Sheet J-2.” 


For immediate delivery, standard SK Jet Ejectors, Rotameters, and Flow Indicators are 
stocked in Cornwells Heights (Phila.), Pa, Houston, Texas, and San Francisco, Calif. 


Schule and Koering 


VALVES Ash for Condensed Bultetn V-! 
HEAT TRANSFER APPARATUS Ask for Condensed Bulletin HT-1. 
GEAR PUMPS: Ask for Bullet 


COMPANY 
MANUFACTURING ENGINEERS SINCE 1876 
2245 State Road, Cornwelis Heights, Bucks County, Pa. 
Phone: MErcury 99-0900 TWX: Cornwells, Pa. 69-U 
For more information, turn to Data Service card, Circle No. 76 
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letters to the editor 
from page 28 


Handling Pipe Expansion 
in 1,300 ft. Asphalt Lines 


PROBLEM — ar this plant in Arkansas, asphalt at 500°F is pumped 
from refinery through approximately 1,300 feet of steam traced 6" in- 
sulated steel pipe. Heating of the piping causes a considerable increase 
in length. The problem of calculating movement and making proper 
allowance for this pipe expansion was complicated by the fact that the 
piping runs at various angles and elevations. (See ANSWER below.) 


would have avoided this slight to Mr. 
Thornton. 


Georce DASHNAU 
Marketing Division 
Fostoria Corp. 


No slight intended. Type was set 
including Thornton's B.S.Ch.E., but 
at the last minute was whittled down 
to make the copy fit the space. Call- 
ing Fell a chemical engineer was a 
gor, but immodestly it might also 

called a compliment—Ep. 


EXPANSION UNIT 
with 


These schematic OFFSET 
diagrams from LIME 
Barco Bulletin 
31A explain the 
accompanying 
photos. 


BARCO EXPANSION UNIT 


Local section news: How-to-do-it 


To the Editor: 

I am the Public Relations Chair- 
man of the Southern California Sec- 
tion of the A.I.Ch.E. One of the 
duties of this committee is to submit 
local section news items for publica- 
tion in CEP, Since my information is 
third or fourth hand, I would appre- 
ciate your answers to the following 
questions: 

1. How much detail do you de- 
sire on monthly section meetings? 

2. Are you interested in other 
local section news, and if so, what 
type? 

3. What sort of format do you 
wish submitted items to have—i. e., 
triple spaced, 1% inch margins, 8%” 
x 11” pictures? 

4. To whom in your organization 
should these be addressed? 

Paut L, ARMSTRONG 

This is a query which comes u 
frequently. To help other rine 
ing P.R. committeemen, we're print- 
ing the four-part answer sent to 


BALL JOINT 
Reader Armstrong.—Eb. 


(NO REACTIVE FORCES) made at the monthly section meeting 


is sufficient. Occasionally, a speaker 

ANSWER-—Barco Ball Joints solved the “pipe expansion” will have an especially fine message, 
problem SIMPLY, ECONOMICALLY, EFFECTIVELY. No and in these cases we would always 
complicated calculation of stresses was required—Barco Ball be happy to look at his entire text. 
Joints (see arrows) provide points of flexibility. In offsets (A), 


2. Where the Local Section has 
three joints allow for expansion; or four joints (B) are used to conducted a — such as a 
form a minimum size expansion loop. 


survey, or a talk, we would like to 
receive a copy of such reports for 

Rugged “Fire-Safe” Barco joints have no thin wall sections, no consideration. If any Local Section 

critical points of fatigue, no rubber seals. They develop no 

“end thrust”... no reactive forces; require no expensive anchor. 


member gets national prominence we 
would like to know about this. 


ing. They are ideal for steam and 
all kinds of fluids, including as- 
phalt. Choice of styles and sizes 4” 
to 16” to meet your requirements. 


3. Material should be typewritten, 
double spaced, and with one-inch 
margins. Photos are preferred having 
8 x 10 dimensions and glossy finish. 


Where these are not available, or are 


SEND FOR BARCO BULLETIN 31A./ quite expensive ler photos ere 


tab i 
BARCO if the images are sharp 
MANUFACTURING CO. 4. “i 


560K Hough Street, Barrington, Hilinols tion Editor.” 


in Canada: The Holden Co., Lid., Montreal 
For more information, turn to Data Service card, circle No. 8 
30 September 1960 
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ANNIN VALVES 


“STAGE CENTER” AT THE 15TH ANNUAL INSTRUMENT-AUTOMATION SHOW 
Booth 613 


(front and center on the main floor) 


... the proven answer to 


complex fluid control problems 


in the process industries and 


missile ground support 


/ 


Always the center of attrac- 
tion where the newest 
control valve concepts are 
sought, ANNIN brings to 
this year’s Instrument- 
Automation Show new de- 
signs ...new solutions ... to 
complex control problems 
for industry and the mili- 
tary. On display—an im- 
proved standard valve line 
augmented by custom- 
built electro-hydraulic and 
pneumatic-hydraulic actu- 
ators. For missile and space 
vehicle ground support, 
Annin presents for the first 
time a self-draining valve 
for storable propellants, and 
a new vacuum jacketed 
valve for the control of 
liquid hydrogen. Check 
ANNIN first...and discover 
why no other line of valves 
and actuators offers so much 
in design and performance 
features. 


VALVES 


THE ANNIN COMPANY 


1040 SOUTH VAIL AVENUE 
MONTEBELLO, CALIFORNIA 
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STEPHENS -A DAMSO 


CONTINUOUS WEIGHER 
PROVIDES EXTREME 
ACCURACY! 


The STEPHENS-ADAMSON Continuous Weigher 
weighs material continuously while in motion with 
extreme accuracy. Material entrance and exit points 
are in line with pivot axis of weigher providing for 
easy installation within existent processing opera- 
tions and completely eliminating all discharge ter- 
minal errors. The unit handles hot material with 
equal accuracy. Minimum headroom is required. 
The weigher can be adapted with control equipment 
for accurate gravimetric feeding without requiring 
extensive plant alterations. STEPHENS-ADAMSON en- 
gineers will be happy to work with you on auto- 
mating your processing operations. 


32 September 1960 
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S-A REDLER CONVEYOR 


Skeleton flights, linked together 
and moving through totally en- 
closed casings, induce the mass 
powdered, granu- 
lor or flaky bulk materials in any 
direction. Gentle conveying oc- 
tion ond sealed casings mean 
maximum protection for materi- 
ols handled. Redler units com- 
bined with Continuous Weigher 
offer auto peration . Re- 
quest Bulletin 358, 


ENGINEERING DIVISION 
STEPHENS-ADAMSON MFG. Co. 


GENERAL OFFICE & MAIN PLANT, 57 RIDGEWAY AVENUE, AURORA, ILLINOIS 


PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA © CLARKSDALE, MISSISSIPPI 
BELLEVILLE; ONTARIO 


For more information, turn to Data Service card, circle No. 83 


S-A ZIPPER CONVEYOR 


Literally a moving, moterial- 
carrying conduct, the zipper 
closed belt, conveyor-elevator is 
capable of transporting bulk ma- 
terials in any plone, to consider- 
able heights and around obstruc- 
tions. Bulk moterials are conveyed 
free of breakage, agitation or 
segregation within the sealed 
and dustight belt. The zipper com- 
bined with Continuous Weigher 
is ideal for automatic feeding 
operations. Request Bulletin 349. 
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ENGINEERING ENROLLMENT IS ON A CONTINUED DOWN- 
SWING reports the U. S. Department of Health, 
Education, and Welfare. In a detailed analysis of 
last year, the Department says total engineering 
enrollment in Fall, 1959, was 3.9 percent lower than 
the previous year, which was 6.3 percent lower 
than that reported in 1957. 

While the total decline is to be viewed with con- 
cern, even more alarming is the notation that the 
undergraduate engineering enrollment is where 
the big loss occurred. Undergraduates enrolled in 
Fall, 1959, totalled 242,992, which was 5.4 percent 
lower than in the Fall of 1958, and 9.6 percent 
lower than in the Fall of 1957. Most significantly, 
undergraduate enrollment decreased more from the 
Fall of 1958 to the Fall of 1959 than it did from the 
Fall of 1957 to the Fall of 1958. 

Freshmen engineering enrollment of 67,704 was 
down 3.3 percent from Fall, 1958, and down 14.0 
percent from Fall, 1957. The bright spot came from 
graduate enrollments which reached new peaks. 
Enrollment for master's degree numbered 29,713 an 
increase of 5.6 percent from the previous year. 
Doctor's degree candidates numbered 5,643, up 
from 18.5 percent the previous year. 


Enrollee exodus 
Since the early 1950's, there has been a steady 


increase in the dropout rate of engineering enroll- 
ees, at all levels, who do not continue on to obtain 
their first degree. At the freshman level, a high of 
64.8 percent of the enrollees in 1950 continued on 
to a degree. However only 52.4 percent of its fresh- 
man class were around to collect degrees bestowed 
on the class of 1958. There was a surprising drop- 
out rate among senior students. While in 1950, 99.7 
percent of the senior class completed the school 
year and earned degrees, in 1958, only 86.0 percent 
of the seniors were around at commencement time. 
Similarly, fewer sophomores are going on to be 
juniors, and fewer juniors are entering the senior 
class. 

The Department analysts could come to only one 
conclusion: a significant trend is in evidence. If it 
continues, and is coupled with the decline in fresh- 
man engineering enrollment, it is certain to result 


in a decline in the number of engineering degrees 
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Undergrad enrollment takes double-dip 
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in future years. The enrollment trend cannot be 
expected to support the increased rate at which 
engineering degrees have been conferred in recent 
years. A total of 45,601 graduates at all levels 
received degrees in 1958-59. This has been the 
fifth consecutive year of increases, since 1953-54, 
when 27,003 degrees were granted. It is still con- 
siderably below 1949-50, when the record number 
of 58,130 degrees were bestowed. 


How are the Chemicals doing? 


Enrollment in chemical engineering at the fresh- 
man level has remained the same percentagewise, 
although it dipped with the decline in total enroll- 
ees. Of the freshman Engineering class of 1959, 
11.4 percent were working toward a Ch.E. degree, 
the same as in 1958. Electricals topped the list 
with 29.7 percent, an increase of 0.3 percent, 
Mechanicals were next with 20.3 percent, down 
from 22.1 the previous year, and Civils were in 
third place with 14.6 percent, up from 13.9 in 1958. 

Degrees awarded at the first level in 1958-59 came 
to 38,134, up from 35,332 the previous year. The 
Chemicals had 8.2 percent of this number, down 
from 8.5 percent. Again the Electricals led with 28.3 
percent, up from 27.1; Mechanicals had 25.2 per- 
cent, down from 25.6; and Civils 14.1 percent, 
down from 14.5. 

Incidental statistics compiled in the report show 
New York State in first place in undergrad engi- 
neering enrollments in Fall, 1959, with 20,729; 
Pennsylvania second with 15,743. Both states ranked 
the same in number of B.S. degrees given in 1958- 
59, with 3,236 and 2,751, respectively. The school 
with largest undergrad iy Sra enrollment was 
Purdue with 5,660, also leading with 1,099 B.S. 
degrees conferred. Its Big Ten neighbor, Illinois U., 
was second in both categories with 5,397 enroll- 
ment and 827 degrees. 

New York had the most undergraduates enrolled 
in chemical engineering with a total of 2,024, and 
gave the most Ch.E. degrees—329. Pennsylvania 
was second with 1,678 Ch.E. undergraduates and 
gave 271 degrees. Cincinnati U. and CCNY ran 
one-two with Ch.E. an having 570 and 
560, respectively. But Purdue and Wisconsin U. 
gave most Ch.E. degrees, 110 and 89 in 1958-59. 


September 1960 33 


trends 


| 
hy 4 

OEP. 

{i 


CROLL-REYNOLDS 


Fume Scrubbers 


minimize odors 
clean and purify air 
and other gases 
_ without fan or blower 


ADDITIONAL APPLICATIONS 


to recover valuable solids 


use as Jet Reactors 


J SEND TODAY FOR COMPLETE CATALOG 


wmedicntenn 2 Main Office: 751 Central Avenue, Westfield, N. J. 


CHILL-VACTORS * STEAM-JET EVACTORS * AQUA-VACTORS * FUME SCRUBBERS * SPECIAL JET APPARATUS 


For more information, turn to Data Service cord, circle No. 41 
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Know 
Your | 
Competition 


A SALESMAN’S CREDO includes the 
phrase “Know your competition .. .” 
In so knowing he knows the best way 
to meet it and to best it. In today’s 
world the most formidable competi- 
tion faced by U. S. engineers is the 
U. S. S. R. For despite the heavy em- 
phasis on propaganda, Russia’s chiet 
aim, short of war, is to best us in the 
worldwide marketplace. It takes tech- 
nical manpower to provide efficient 
processes, which provide economical 
products, which provide sales in the 
market. Knowing what Russia is 
doing in these areas is of utmost 
importance to the engineering com- 
munity. 

Fortunately, despite tension at high 
governmental] levels, there is still quite 
an exchange of individuals between 
the two countries. Two recent dele- 
gations included A.I.Ch.E. members, 
and observations made by them are 
of considerable interest. Dave Boyd, 
Universal Oil Products, attended the 
meeting of the International Federa- 
tion of Automatic Control in Moscow, 
and his report is carried in this issue 
in the Scope feature. 

He was additionally afforded an 
opportunity to tour a refinery (with 
camera), and some of the photos he 
took are also in this issue in the Cam- 
era pages. While the photos speak 
for themselves, and show no signifi- 
cant achievements in the instrumenta- 
tion field, Dave notes that Russia has 
definitely set automation as one of 
its national goals, and further use of 
sophisticated controls can be expected 
from work underway at the Leningrad 
development center. 


EJC takes a look 


Walter Lobo, meanwhile, was in an 
Engineers Joint Council delegation 
which spent a month studying the 
utilization of engineers and techni- 
cians. A preliminary report they made 
makes some interesting points: 
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The Soviet curriculum requires 5% 
years for a degree (1% of practical 
training), but excludes humanistic 
social courses. Foreign languages and 
political economy, however, are in- 
cluded. 

Only 20 percent of high school 
graduates are permitted to go on into 
higher education. The competition to 
get into college and stay there is re- 
flected in high academic standards— 
more than 75% of the students qualify 
for stipends, which are dependent on 
academic accomplishments. 

Technical institutes turn out 250,000 
industrial graduates annually for in- 
dustry. The U. S. turns out only 14- 
16,000 annually, and the report stated 
not over 1,000 of ours are of 
the quality of those trained in the 
“technicums”. 

About 108,000 engineers are grad- 
uated each year (during 1958-59 U. S. 
Schools conferred 45,601 degrees at 
all three levels), but many are as- 
signed to nonengineering jobs, some 
in the worker category. 

Approximately one-third of en- 
gineering and technical institute 
students are women. A smaller per- 
centage held top administrative 
positions, and the delegates felt the 
motivation to train women engineers 
is apparently one of “need” rather 
than desire for equal opportunity. 

Knowing a bit more about our 
competition, what can we do about it? 
This question can require volumes 
for an adequate answer. The EJC 
group says for one thing we must be- 
come more serious in our view toward 
education. The Trends story this 
month implies another; namely in- 
dustry better make engineering more 
attractive as a profession. For, Trends 
points out, engineering enrollment is 
not only continuing to decline, but the 
dropout rate among enrollees is on 
the rise; a compounded deficit. 

L.R. 
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for a NEW HEA EXCHANGERS 


The Heliflow Corporation (an affiliate of Graham Manu- 
facturing Co., Inc.) has developed PANAFLOW after 
years of research to provide industry with a low cost 
unit that still embodies most of the advantages pro- 
vided for in a standard Heliflow Heat Exchanger. 


If you are looking for the heat transfer equipment de- 
scribed above, don’t overlook PANAFLOW. 


Consult our factory-trained personnel in any of the fol- 
lowing cities. They will be pleased to show you how 
PANAFLOW can be adapted to your heat transfer 
problems. 


— 


The NEW PANAFLOW Heat Exchanger 


Corporations 


170 GREAT NECK ROAD ¢ GREAT NECK, NEW YORK 


Factory: Batovio, N.Y 
Other Grohom precision. built products: 
Steam Jet Ejectors, 


Heliflow Heat Exchangers, 
Monobolt Heat Exchangers, 
Decerating Heaters, Surface C 
ond Barometric Condensers, 

Steam Vacuum Refrigeration, 


Evapor 


Atlanta, Ga. 
Baltimore, Md. 
Boston, Mass. 
Buffalo, N. Y. 
Chicago, III. 
Cincinnati, O. 
Cleveland, O. 
Coral Gables, Fla. 
Denver, Colo. 


Detroit, Mich. Philadelphia, Pa. 
Hato Rey, P. R. Pittsburgh, Pa. 
Honolulu, Hawaii Richmond, Va. 
Houston, Tex. Roanoke, Va. 

Kansas City, Mo. San Francisco, Calif. 
Los Angeles, Calif. Seattle, Wash. 
Mexico, D. F., Mex. St. Louis, Mo. 
Minneapolis, Minn. Toronto, Ont. 
Mobile, Ala. Tulsa, Okla. 


For more information, turn to Data Service card, circle No. 20 
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H. McKinney 
Du Pont Co. 


Radiation 
techniques 

for process 
measurements 


Punxeraarnnc RADIATION CAN give valuable informa- 
tion concerning process conditions that are not avail- 
able by other methods. By judicious placement of the 
equipment, measurements such as level, density, con- 
centration, viscosity, flow rates, etc. can be obtained. 


The components for a required installation are 


readily available, but most installations will req 


uire 


source sizing and —_ calculations. Included 


are charts, previous 
ferential 


y unpublished, for reducing dif- 
— and trial-and-error problems to 


simple algebra for various geometrical arrangements. 
This article tells how to make various measurements 
and provides the details to solve typical problems. 


Photo. courtesy Industrial Nucleonics Corp. 


Industrial applications 


Obtain reliable process measurements such 
as liquid levels, density, and flow rates by 
using radiation techniques. 


GAMMA GAGING TECHNIQUES have been 
used to measure liquid and solid 
levels for a number of years and are 
applicable to many other process mea- 
surements. They respond to the mass 
of material between source and de- 
tector. The interpretation of the re- 
sulting measurements depends upon 
the geometry. The radiation beam 
should pass across or through the top 


surface for level measurements or 
through the material for density. It is 
also possible to arrange the source 
and detector around the processing 
equipment for measurements respond- 
ing to other variables, such as thick- 
ness, viscosity, angle of repose, solids 
flow rate, etc. 

The first gamma gage installation 
in a plant may be a major undertak- 
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ing. Other approaches and gadgets 
will be tried Brst and a gamma gage 
installed only after everything else 
fails. This is one feature of a radiation 
measurement—it can work when 
nothing else will. It can be located 
external to the process equipment 
and may not require a shutdown to be 
installed. It adds no restriction to, 
draws no power from, and is not cor- 
roded by the process material it 
measures. 

Gamma gages have proven to be 
highly reliable. After the first instal- 
lation, others usually follow even when 
nonradiation types will work. Some- 
times it is instructive to use both on 
the same measurement since differ- 
ences, properly interpreted, provide 
illuminating process information. 

Some measurements present no 
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Figure 1. Variation of operating signal 
with change in process conditions. 


problem, an order can be placed for 
off-the-shelf equipment. In other in- 
stances, the required arrangement may 
involve considerable study to explore 
feasibility or to specify unusual com- 
ponents. The user is well advised to 
make or share in such studies, as the 
instrument supplier cannot be ex- 
pected to know all of the process 
gy and conditions which may 

ect the measurement. 

Arrangements involving oblique 
angles or strip sources give rise to 
equations that are not easy to solve. 
Solutions to several of these prob- 
lems are given as dimensionless 
charts which are not known to have 
been published before. These should 
be useful to the instrument manu- 
facturer as wel! as to the user of 
gamma gaging equipment. It becomes 
a fairly simple procedure to estimate 
the required source size once the 
arrangement is specified. The several 
sections which follow describe the de- 
tails which must be considered for 
safety reasons and to produce the 
necessary information for various proc- 
ess measurements. 


Radiation safety 

Gamma radiation (photons) emitted 
from a radioactive isotope is the com- 
mon form of energy used for process 
measurements while in a few in- 
stances beta radiation (electrons) is 
more suitable. Some sources emit 
both gamma and beta radiations. 
Neither of these forms of radiation 
can make any other material radio- 
active and when the source is re- 
moved, the radiation ceases. 

The units of radiation dosage are 
the roentgen (r) and milliroentgen 
(mr). The usual unit of intensity is 
milliroentgens per hour 
Table 1 suggests the total dose or the 
exposure rate to be expected in cer- 
tain situations. 

The usual limit of radiation inten- 
sity that a person could be exposed 
to in the vicinity of a source and 
measuring equipment is 5 mr/hr. 
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Table 1. Typical radiation exposures. 


SITUATION INTENSITY DOSE 
Cancer therapy 5 10,000,000 + mr 
Chest x-ray 5,000,000 mr/hr. 200 
Dental x-ray 1,000,000 900 
A.E.C, “Radiation Area” (1) 5-50 mr/hr. 150 mr/week® 
Radium dial wrist watch-front 5 - 

Gamma gage installation 
1. At surface of Source Holder 5 = 
2. Radiation Detector 0.5 to5 _ 


* Avg. dosage per week permitted under A.E.C. regulations. 


** Avg. accumulative dosage per week. 


3.5 mr/week** 
2.8 mr/week** 


Thus, the area need not be roped off 
or declared a “Radiation-Area”.t It 
should be safe for a person to be 
around the equipment for 40 hr./ 
week. That does not say that a person 
should remain in the proximity of a 
radiation instrument area for any 
longer than necessary. There is usually 
no reason to do so. A more typical 
exposure would be two hours when 
the measuring equipment is first in- 
stalled on a process vessel, and % 
hr./week for subsequent maintenance 
checks. Thus, the usual radiation ex- 
posure to the person responsible for 
the installation and maintenance of 
a radiation gage will be about the 
same as if he remained outdoors all 
the time. 

Sealed sources in conventional 
tAccess to “Radiation-Areas” limited 
to qualified personnel (1). 


holders as supplied by the established 
vendors are rugged and reliable pieces 
of equipment. One vendor reported 
that a holder recovered after a fire 
showed that the lead had melted in- 
side the steel housing but had not 
leaked out. Another safely survived 
an explosion that blew it 200 ft. and 
drove it into several feet of earth. In 
both instances the radioactive source 
materials were still safely contained 
within their holders. 

Every six months a “wipe-test” is 
required for sealed sources. This con- 
sists in wiping the nearest accessible 
sealing joint with a moistened tissue 
which is subsequently tested for trace 
amounts of radioactive materials. With 
some 100 installations within Du 
Pont, these tests have been negative 
for all sources supplied as part of a 
complete gamma gage. 


Detection equipment 


Precise measurements of small changes 
in intensity are possible using readily 
available counters and compensators. 


Two types of detectors are com- 
monly used for process measurements, 
Geiger tubes and ion chambers. The 
Geiger tube and its associated equip- 
ment is less expensive and will operate 
at low levels of radiation, but is un- 
satisfactory for the reliable measure- 
ment of small changes in radiation. 

Ion chambers are gas filled and 
each gamma photon (or beta particle) 
which is stopped by a gas molecule 
may produce an ion pair (positive and 
negative — which will move 
towards charged plates and appear as 
current in the external circuit. This 
output current provides a measure of 


the intensity of radiation surrounding 
the ion chambers. 

Ion chambers are relatively ineffi- 
cient and most of the gamma photons 
pass through without change. The ac- 
tual response of commercially avail- 
able units varies roughly from 0.02 
to 0.2 micro-microamperes of output 


‘current per unit of radiation intensity 


(mr/hr.) per cubic inch of volume of 
the detector. The higher responses 
will be associated with higher supply 
voltages and more complete capture 
of the ion pairs produced. The re- 
sponse of ion chambers is propor- 
tional to the radiation intensity up to 
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roughly 1000 mr/hr. To increase the 
signal strength from weak radiation 
fields, larger detectors or several de- 
tectors in parallel may be used. 

In some applications a process 
change will only make a small change 
in the radiation intensity at the detec- 
tor. The output current will be re- 
duced from some value, i,, when the 
pipe line is empty to a lower value, 
i,, when the pipe line is full or the 
highest specific gravity to be measured 
is reached. The useful si i,—i,, or 
Ai, may be much sm than i,. 
Also Ai decreases as level or density 
increases. 

To obtain a signal which increases 
with an increase in the process condi- 
tion, an opposing electrical signal is 
introduced and set equal to i,. The 
net output signal is then zero at zero 
level or lowest density and increases 
with the opposite polarity as the level 
or density increases and the output 
from the measuring cell falls off. This 
could be called zero suppression, but 
is actually (and perhaps erroneously ) 
called compensation. Compensation is 
accomplished by either an electrical 
network in the amplifier or by intro- 
ducing a second ion chamber of op- 
posite polarity in the primary circuit. 
An ion chamber compensator may be 
located away from the process meas- 
urement nn | has a small (microcurie) 
source that can be adjusted to vary 
the output current. An ion chamber 
compensator is less expensive than 
electrical compensation of equivalent 
stability. 

Noise 

Some noise is inevitable in the 
measurem@nt of currents in the micro- 
microampere range. At current levels 


below 10° amperes full scale, the 
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Figure 2. Absorption coefficient variation with gamma energy and density. 


noise probably dominates 
a renders precise measurements 
sluggish because the time constant of 
the amplifier must be increased. If the 
random process of radioactive decay 
was observed in fixed intervals of 
time, as with a counter, it would be 
found that the standard deviation of 
the measurement would be the square 
root of the measurement, Table 2. 

The noise can be reduced from 10% to 
1% of the signal by increasing the 
number of counts from 100 to 10,000. 
This can be accomplished by in- 


Table 2. Measurement deviation. 


NUMBER OF (Srp. Error ) Noise 
COUNTS Noise SiGNAL 
100 10 a 
1,000 $2 0382 
10,000 100 01 
100,000 320 .0032 


creasing the radiation intensity, or 
the counting interval, or both. 

With a continuous measuring sys- 
tem as usually employed, instead of 
counting over fixed intervals of time, 
the same general relations hold but 


Figure 3. Absorbed radiation shown generating lower energy 
radiation which scatters in all directions. 


picks up scoftter 


from liquid below |ine-of - sight 


detector picks up scotter 
from liquid above line-of-sight 


Figure 4. Detector responding to liquid level change. 
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Figure 5. Radiation intensity from different gamma energy sources. 


the actual values are best obtained by 
empirical calibration. The results of 
a large number of tests within a devia- 
tion of + 2% are expressed by the 
following: 
Noise = of chart (1) 
Aivé 

The constant in Equation 1 applies 
only to equipment from a single sup- 
plier and should be determined for 
other equipment. The time constant 
© is in seconds and refers to the time 
for the response of the instrument to 
measure the usual 63% of a step 
change of radiation intensity. 

The actual noise data used to derive 
Equation 1 were based on arbitrary 


impressions of chart records running 
at speeds around one inch per hour. 
The extreme excursions of the pen 
show up unduly, tending to obscure 
the fact that most of the ink is closer 
to the average. Data taken at fixed 
time intervals give standard deviations 
approximately 1/6 of the noise figures 
as usually reported and as predicted 
by Equation 1. 

In comparing x-ray and radioisotope 
emissions, x-rays are much more con- 
stant second-by-second but likely to 
show changes in day-to-day operation 
requiring frequent calibration. A gam- 
ma gage using an isotope having a 
half life of five years or more should 
not drift more than 2% per month. 


Source selection 


Use these simplified equations and charts to size 
isotopes for standard geometrical designs. 


The next consideration arising in 
the design of a gamma gage is the 
selection of a source suitable for the 
application. In many cases this is not 
a problem. To measure liquid level in 
a tank two feet in diameter or larger, 
a cobalt-60, radium, or other high- 
energy source would be adequate and 
probably less expensive than any other 
source. For level measurements in 
small columns, or density measure- 
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ments, a less energetic source is more 
suitable. 

The operating signal is obtained by 
the change in pounds of material be- 
tween the source and detector. This 
change can be expressed as a change 
in specific gravity, Ap, over a distance 
through the process measurement of + 
inches. With the absorption coefficient 
ty per inch for water, the useful sig- 
nal becomes 
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Useful sign: 
Ai Useful signal 


i; Total signal 


as a first approximation. In liquid 
level measurements, Ap is the duid 
density. For interface measurements, 
Ap is the density of the lower phase 
minus the density of the upper phase. 
In density measurements, Ap is the 
desired span of the final reading. 
When used as a thickness gage, p 
is constant and the variable becomes 
Ar. The useful signal is then given 
by the following: 
4i__Useful signal 


= 1 (3) 
i, Total signal 


Actual numbers satisfying Equa- 
tions 2 and 3 are given in Table 3 
and plotted in Figure 1. The typical 
exponential curve results for the 
change in radiation signal with a 
change in process conditions. Over 
the range from 0.0 to 0.2 the instru- 
ment readings will give a linear re- 
sponse to process changes, but the 


Table 3. Operating signal data. 
Process Change 
conditions in signal Typicac 


Ai appLica- 
i, TION ITY 
0.010 
05 0.049 Density Good 
10 0.095 cee Fair 
50 0.393 Level Poor 
1.00 0.632 Level Poor 
2 0.86 
5 0.99 
1.00 


linearity of the response becomes pro- 
gressively poorer as the product y.7Ap 
increases. However, the cost goes up 
as reliable operation at low signal 
changes is required. A signal level of 
0.02 is about the limit of presently 
available instruments and requires 
stable, noise free equipment. 

If an application requires certain 
values of p and 7, one is still free 
within some limits to select » to give 
the desired product. Values of » are 
shown in Figure 2, The absorption 
coefficient varies with the gamma 
energy and the material, but is given 
approximately by the equation 


= 0.18pE~°-39 (4) 


which is good over the range of p 
from 0 to 4 and E from 0.04 to 10 
Mev. If higher values of ,» are re- 
quired at lower values of E, Equation 
4 should not be extrapolated. Table 4 
lists some of the available sources. 
Beta rays generate gamma rays 
when they are absorbed (Bremsstrah- 
lung effect) and can be used to create 
low energy gamma radiation. As a 
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rough approximation, Table 5 Sug: collimators 
gests Bremsstrahlung sources whic 

could be considered if lower ener 
radiation is needed to give more ab- 


sorption in a ay distance. These are \ 

calculated values only. Actual meas- , 

urements may differ substantially. \\ 
The cost of the source may be ~ S 


trivial in many instances with the han- ———— 
dling and holder charges represtin “ 
the of the total The 
economical installation does not al- ys / 
ways work out to use the lowest 
source size and highest source energy. 
To give a specified signal, much more 
Cs-137 will be required than Co-60, . 
but the amount of lead required to absorber 4 per in. 

shield this larger amount of Cs-137 Figure 6. “Good geometry” with collimators eliminating scattering (8,—1). 
will be less. The total cost for even 

a large installation may be less when 

using lower energy sources, 


Scattering 

Some of the gamma photons stop- 
ped by an absorber give rise to lower 
energy (scattered) radiation going in 
all directions. This is illustrated in 
Figure 3. If a collimated beam enters 
perpendicular to a large absorber, 
most of the scattered radiation is 
also absorbed. But a large amount of 
scattered radiation can escape if the 
entering beam is oblique. 

Figure 4 shows another as of : 
scattering. With source and detector absorber 
as indicated, the rising liquid scatters Figure 7. Example showing “build-up” effect with un-collimated radiation. 
radiation to the detector before it 
reaches the line-of-sight cutoff posi- 
tion. This gives a less-than-empty 
level indication. Similarly, scatter 
causes the level to read highest when 
the line-of-sight is just covered. 


point source. 


Source sizing 

There are three equations to be 
solved to determine the size of a 
source for a given application. The 
first equation is 

KSN 

= — (5) 
The intensity of radiation from an un- 
shielded point source of S millicuries 
at a distance of d inches is 1, mr./hr. 
K is a conversion factor varying with 
the energy of the radiation E as shown 
in Figure 5. N is the number of gam- 
ma photons emitted per disintegra- 
tion of the source material as indicated 
in Table 4. 
I, = Be*l, (6) 
gives the radiation intensity for the 
empty vessel or lowest density liquid 
where 
X = witi + + + (7) ol 
X accounts for all of the various ma- 0 
terials having absorption coefficients Steel thickness - in. 


Ha, He, fs, ete. and respective thick- Figure 8. Comparison of actual absorption curve for steel with calcu- 
nesses 7, T2, Ts such as walls, jackets, lated curves from Equation 6 for 8;=1 and 8;=(1+-x). 


(14. 


observed transmission 
through steel 7 
dota supplied by the 
Ohmart Corporation 
(curve 8-11 -12-53-J.J.P) 4 


—__— . — — - 


Values of function 
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insulation, etc., which exist between 
source and detector. The build-up 
factor B, is discussed below. 

The third equation, 
I, = Le *wr4e (8) 
gives the operating si or change 
or 
the process condition being measured. 
_ Scattered radiation is largely elimi- 

nated by collimators as shown in 
Figure 6. Using this geometry, the 
intensity of radiation will follow from 
Equation 6 with B;=1. This is called 
“good geometry” by some authors be- 
cause B, can be neglected. However, 
it is not realistic, 

Figure 7 shows what happens when 
the blocks with the collimating holes 
are removed. Now the scatt radia- 
ton will also reach the detector and 
increase the signal by the factor B,. 
In many practical installations this is 
far from trivial. B, is approximatel 
equal to (1 + X) and values as high 
as 10 are fairly common. Where 
build-up factor is 10, neglecting it 
will result in calculating sources 10 
times too large and having radiation 
intensities 10 times too high. 

The effect of the build-up factor is 
shown in Figure 8. Here, the actual 
curve for absorption of Co-60 radia- 
tion is compared to calculated data 
from Equation 6 with B, = 1 in one 
case and B, = (1 + X) in the other. 
The latter is a more accurate expres- 
sion of the actual absoption. 

Judgment must be used in selecting 
the build-up factor. In Figure 9 the 
absorber is close to a collimated 
source and scattered radiation would 
contribute little to the detector output. 
In Figure 10, however, with the ab- 


Table 4. Typical available sources. 
N 
( PHOTONS 
PER DIS- 


/ \ 


detector 
lo 


Figure 9. “Build-up” can be neglected if absorber is near collimated source. 


detector 


Figure 10. “Build-up” should be included with absorber close to detector. 


sorber closer to the detector, build- 

should be used. Build-up should 
» aoe be used for absorbers if the 
source is not well collimated with 
adequate shields. 

Some allowance may also be appro- 
priate for posts, walls, etc., not directly 
in the line-of-sight, but which can 
give rise to scattered radiations. 

Fortunately, a low order of preci- 
sion is quite adequate for most source 
size calculations. The usual measuring 
instruments have adequate adjustment 
to give satisfactory measurements if 
the actual radiation intensity is within 
a factor of two of its calculated value. 
A comfortable practice is to design for 
a radiation level of 3 mr/hr. at the 
detector. If the actual intensity turns 
out to be 5 mr/hr., the installation 


HALF ENERGY, INTEGRA~ ji. still safe. If it turns out to be 
ee 
SOURCE LIFE, YR. MEV. TION) 1 mr/br., the equi will still 
Co-60 5.3 1.25 2.0 te F 
Cs-137 30 0.67 0.92 pa. 
Ba-133 7 33 1.0 
Fe-55 3 .006 1.0 
Table 5. Typical Bremsstrahlung sources. 
LEAD PLATE RESULTING N (PHOTONS PER HALF 
ISOTOPE THICKNESS®, IN. ENERGY, MEV. BETA PARTICLE)*®* LIFE, YR. 
Sr-90 0.025 0.7 Mev. 0.20 28 
Kr-85 0.005 0.2 0.07 10 
C-14 0.001 0.05 0.02 5000 
Pb-210 0.0001 0.01 0.002 22 


* Lead plate thickness selected to absorb % beta radiation. This thickness thought 


to be most efficient as 


film cover over beta source to generate gamma radiation. 


** Equal strengths, measured in curies, of different radioactive sources may not 
give equal numbers of photons. The factor N is included in Table 4 to equalize this 


nonuniformity and 


it a more general treatment of the data in Figures 5 and 12. 


perm: 
In Table 5, N has a slightly different, but equivalent, interpretation. It is still the 


gamma photons 
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disintegration of the beta source calculated from Equation 5-1 
as given by St on on p. 173 of reference 3. 
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Source Holders 
Source holders are of two types. 
One type is shown in Fi 11 for 


external mounting. Some form of han- 
dle is provided to open the holder, 
g radiation to escape more 


at first to find 
that a source holder of a given size 
will shield a larger source of either 10 


Mev or 1 Mev energy than it will if 
the energy is 4 Mev. Better shieldi 
of the less penetrating 1 Mev than 
Mev energy by a given shield is to be 
expected. Similarly, a larger fraction 
of 4 Mev energy than 10 Mev energy 
is absorbed. The difference is that 
many more photons/sq. cm./sec. are 
required to give an intensity of 1 
mr/hr. at 10 Mev than 4 Mev or 
1 Mev. This is shown by Stephenson 
(3) as Figure 5-1. 

An unprotected source is sometimes 
required for mounting inside process 
as Figure 13. 

the source is in place, no ex- 
ternal shielding should necessary. 
If the source must be removed, a 
storage box, also suitable as a shipping 
container, can be kept nearby. The 
source should be on a sufficiently long 
rod to avoid a’ able exposwre dur- 
ing this transfer. 


i 
SS 
at 
i or less collimated. Designs differ as 
to the degree of collimation. In the : 
closed position the holders should be ail 
safe at all angles and suitable for ship- aie 
ping: Figure 12 shows the amount of a 
i ead shielding required to reduce the a 
surface intensity to 5 mr/hr. for vari- | 
ous source sizes and energies. It a a 
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Figure 11. Typical rotary source holder. Rota- 
tion of 180 degrees will turn source to a 
completely shielded position. 


c level . 


Figure 13. An unprotected source used for 
mounting inside process equipment. Figure 14. Typical response to level changes by different geometries. 
| 
isotope 
Co-60 
Cs-i37 
Ba-133 


| 
2 4 6810 20 406980100 10000 100,000 
(Source strength) x(number photons per disintegration) 


Figure 12. Diameter of source holders in inches to reduce surface radiation to 5 mr/hr. for various source energies. 
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Obviously, either thick wall tanks or 
Equipment installations «large degre of angulanty wll 
duce a nonlinear calibration. Figure 16 

indicates the cumulative reading for 

one or more detectors in a stack H 


Here are practical examples of industrial problems “its high opposite a point source. 


showing arrangement of source and detector. Geometry 
Source sizes can be calculated for 


the arrangement indicated in Figure 

Various geometrical arrangements radiation intensity at various heights 16 in two steps. Equations 5 and 6 
give different responses to liquid and on the side of a tank opposite to a are used to calculate the radiation in- 
solid level changes as indicated in point source. The intensity of radia- tensity at a point directly opposite the 
Figure 14. The response curves de- tion indicates the instrument response source. This number is then multiplied 
pend also on the size and thickness of at that position in percent scale read- by the factor shown in Figure 16 to 
the container. Figure 15 shows the ing per percent change in actual level. _give the actual total effective intensity 


+ 
= 
4 
+——+—-humbers on curves —+ + 
I 
0.0 02 04 Te) i2 14 i6 0 
Ratio of distonces - H/d 


Figure 15. Intensity of radiation from a point source at oblique angles through parallel absorbers. 


oS 


o 
a 


1+X SECO X-X SECOg, 

| 

0.0 0.2 04 06 1.0 12 14 16 is 20 


3) 


Cumulative intensity of total radiation 


Ratio of distance H/d 
Figure 16. Cumulative radiation from point source to detector stack compared to detector of length H = 0. 
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for a specific arrangement. The build- 
up factor (1 + X) has been included 
in Figures 15 and 16. 

Using a point source arrangement 
as previously described, the measure- 
ment becomes progressively nonlinear 
as the range of the level measurement 
increases. A more linear level measure- 


ment can be obtained by one of the 
four following arrangements. 

Strip source method. A continuous 
strip source of length H is placed di- 
rectly opposite one or more detectors 
stacked to the same length. This ar- 
rangement will give a fairly linear re- 


sponse to level if the the strip source 


INSTRUMENTATION 


is close to the tank wall or immersed 
in the liquid. The required source 
stren is calculated as before using 


Equations 5 to 8. The radiation pres- 
ent in the strip source is assumed to be 
concentrated at a point and the radia- 
tion intensity opposite this point is 
calculated using Equations 5 and 6. 


02 


10 


Figure 17. Radiation attenuation due to geometry parallel to strip source for H/d ratios and wall absorbancies. 


A 


P 


C- 


Figure 18. Intensity at random position 
with respect to strip source. 


0304 0606 


Figure 19. Attenuation due to geometry along axis of strip source. 
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The mean effective actual radiation 
intensity will be this calculated value 
multiplied by the correction factor ¢ 
shown in Figure 17 for the specific 
H/d ratio and tank wall absorban- 
cies X. 

Figure 17 does not include build- 
up. If build-up is included in the 
point source calculations of Equation 
6, little error will result in neglecting 
this item in the diagonal interactions. 

To calculate the intensity of radia- 
tion at a point opposite to one end of 
a strip source, Figure 16 is used. This 
is the inverse problem, The equations 
and results are the same for a point 
source to a strip detector as for a strip 
source to a point detector. However, 
the maximum intensity of radiation 
from a strip source is opposite its cen- 
ter, not its end. The intensity at points 
not opposite the end of a strip source 
is calculated by breaking the problem 
into two parts and assuming the source 
AB to consist of two lengths, AC and 
BC, as shown in Figure 18. The total 
radiation at P is the sum (or differ- 
ence) of the two strip sources AC and 
BC. In this manner the intensity of 
radiation from strio source through 
any parallel absorbers to any point P 
not on the axis of the source can be 
calculated. 

The final part of this problem, 
necessary for shielding the end of a 
strip source holder, is solved using 
Figure 19. The attenuation from a 
strip source to a point on its axis com- 
pared to the same activity from a 
point source is a relatively simple 
function of the H/d ratio only, and is 
independent of the absorbers which 
may be between the source and the 
point of interest. 

Servo method A. Figure 20 shows 
a system designed to provide level 
measurements with a high degree of 
linearity and accuracy over a long 


September 1960 


Figure 20. Source and detector follow level to provide 
measurements of high degree of linearity and accuracy. 


Figure 21. 


tain consta 


range. The source and detector follow 
the level. The amplifier drives the 
servomotor until the detector reaches 
some set radiation intensity. 

Servo method B. In Figure 21 the 
servo system positions an absorbing 
wedge between the source and de- 
tector to hold a constant radiation 
level at the detector. If the wedge has 
a linear taper, its position will be a 
linear measure of liquid level. 

This system has two advantages. 
The source and detector are stationary 


tioned between source and detector to main- 


An absorbing wedge can be posi- 
nt radiation level. 


and can be mounted permanently. 
The radiation level at the detector is 
constant and is as safe when the tank 
is empty as when the tank is full. 
Wedge method. Figure 22 , 

an absorbing wedge meena to 
equalize the radiation intensity from 
a point source at the top and bottom 
of a long detector. This method may 
be presumed to give a fairly linear 
dl measurement, but it has not 
been tried. The calculated thicknesses 
of the wedge (in absorbance units) are 


| + 

| 

|| 

| 

| 
ratio H/d 

02 03 |04 06 O08 10 15 

10 Bk Bey 
Angle — degrees 


Figure 22. Maximum thickness (in absorbance units) of wedge to give 


linear calibration from point source 


CH 


for geometry shown. 
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givea for various tank wall thick- 
nesses and geometries. 
Density measurement 

The arrangement for density meas- 
urement may be a source and detector 
on opposite sides of a pipe or a flow 
cell as shown in Figure 23. An alter- 
nate arrangement is to locate a source 
inside a tank with the detector exter- 
nal. The problem is to design for a 
suitable path length + through the 
liquid being measured to give an ade- 
quate signal and satisfactory noise 
level without using an excessive source 
size. The a iate 4 er are 
Equation 5 gives 
of radiation from the source of S mil- 
licuries and Equation 6 which gives 
the intensity at the detector with the 
empty liquid chamber in place. Two 
additional equations required for den- 
sity measurments are 


I, = (1 + mr) em" I, (9) 
I, = (1 + mor) I, (10) 


for the intensities when liquid of ab- 
sorption coefficients pu, pe fill the 
flow chamber, If the detector has a 
constant C micro-microamperes per 
mr/hr., the high and low signal cur- 
rents will be 

i, = Cl, (11) 
le = Cl; (12) 


at low and high density, respectively, 
and the measuring signal will be 


At = - ty (13) 


INSTRUMENTATION 4 


density flow cell 


| 


Figure 23. Typical cell geometry for the measurement of liquid densities. 


Substituting the equivalents in Equa- 
tion 13 gives 


Ai = cREN (1 + X) (14) 


+ — (1 + 


which relates the variables to give a 
desired signal Ai. Designing for speci- 
fic values of density by Equation 14 
will provide an adequate signal which 
may contain an inacceptable amount 
of noise. The previous equations can 
be combined with Equation 8 to give 
the relation for the noise which should 
be expected at a given signal level Ai: 


CKSN 6 (Noise)? 
64d? 
(1 —e~ 


(15) 


The expression Ay is the difference 
ty"fa- This permits checking a par- 
ticular design for the noise level which 
will result. Equation 15 applies only 
for narrow range density measure- 


ments where Ap is substantially less 
than 

Equation 15 is cumbersome for rou- 
tine use, Experience has demonstrated 
the following rule-of-thumb values for 
the minimum path length for various 
density spans which will roughly sat- 
isfy this equation using Cs-137 as a 
source. 


DENSITY SPAN, MIN. PATH 
G./C.C. LENGTH, IN. 
j l 
a 3 
05 10 


Longer J so lengths will reduce the 
noise or allow shorter time constants, 
and increase the required source size. 


Special arrangements 

Several measuring problems can be 
best handled using compensating cells 
as measuring cells responding to proc- 
ess conditions. Such compensating cells 
are available matching the usual meas- 
uring cells in physical size and output 
except that the polarity of the signal 
is opposite. Thus a measuring cell and 


L 
signe! difference 
equots solid Now rote 
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Figure 25. Solids 
Figure 24. Measuring angle of repose of material in vessel. Feeder. 


flow rate measurement in Star- 
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+ detector 
a —detector + detec tor 
2] 


a compensating cell connected to- 
gether and subjected to the same radi- 
ation intensity give zero output. Only 
the difference shows up as a signal. 

One such arrangement is illustrated 
in Figure 24. The equipment is a hori- 
zontal rotary processing unit in which 
the location of the material is signifi- 
cant. An external ring supports two 
curved detectors, one giving a posi- 
tive output, the other negative. A 
radioactive source is located in the 
center of the equipment. The output 
of the detectors supplies the input sig- 
nal to the amplifier which drives the 
motor and ring to null the radiation 
signals from the two detectors. The 
position of the ring is a measure of 
the angle of repose, viscosity, or other 
interpretation of the information as 
may be appropriate for the installa- 
tion. 

Another example is indicated in 
Figure 25 with (+) and (—) de- 
tectors on opposite sides of a Star- 
Feeder having a source located in the 
axis of the shaft. The difference in 
the output of the detectors can be due 
only to solids actually discharged (if 
the feeder is turning) and will read 
zero if both sides are empty or if both 
sides are full. 

Other examples of the use of (+) 
and (—) detectors have been used. 
In one case, interface was located by 
detectors placed to measure density 
difference between upper and lower 
phases. In another, concentration was 
measured by comparing the solution 
density to a reference liquid at the 
same temperature. 

The gamma gaging techniques will 
surely expand to cover many measure- 
ments in addition to level and density. 


§ § 8 


Optimum ongie 6 for least source 
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Optimum arrangements 


Several optimum arrangements have 
been for certain specific 
situations. One is shown in Figure 26 
for the best chord to give the maxi- 
mum signal from a given source across 
a tank with a wall absorption of X. 
For thin wall tanks, a short path 
length is indicated but care must be 
taken to obtain a sufficient path length 
through the process liquid to obtain 
a satisfactory measurement. The curve 
shows the maximum signal from a 
given source when the tank is empty. 
For tank walls equal or exceeding an 
absorption value of 1.366, the great- 
est signal is obtained looking straight 
across the tank. 

The second optimum is obtained 
by differentiating Equation 14 for best 
path length for a density measuring 
cell to produce a specified signal Ai 
using the least possible source 
strength. The resulting equation is 


2+ Quit + + 


2 + + + we 


272 
272 
= et #2) 


(16) 


Referring to Figure 23, | is the dis- 
tance d-r, assumed to be constant. 
This equation will give optimum path 
lengths around 0.5 for »,7 for | of 6 
inches. (For 1=O the optimum path 
is zero.) These results should not be 
used without checking for noise. 

Equation 15 can be treated the 
same way to solve for the least source 
strength while holding the noise level 
constant. This result 


Ayue~*** 


02 Of os 10 
Tonk woil absorption coefficient, 


Figure 26. Optimum arrangement for 
chord across large tanks. 
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(17) 
21+ wr) 
will predict path lengths around 10 
in, Unfortunately it says nothing about 
the signal strength which may be too 
low to use even if the noise is low. 
Another optimum design has been 
worked out for the least cost to meas- 


Notation 
B, Build-up factor approx. equal to 
(1 + X), dimensionless. 
C Detector constant, 
amperes i 


mr/hr. I 
d Distance from radioactive source, 
in. 
E Energy, Mev. 


Intensity of radiation, mr/hr. 
Intensity, air only shielding 
source, mr/hr. 

[, Intensity, empty process vessel 
shielding source, mr 

I, Intensity, vessel and process fluid 
shielding source, mr/hr. 

i Detector output, current, micro- 
microamperes 

K Constant, mr/hr. at one inch, per 
me. (varies with source Mev.) 

N Number of gamma photons per 
disintegration of radioactive 
source 

n Number of detectors used in 
parallel. 

R_ Roentgen. Radiation level to pro- 
duce 2.08 10" ion pairs per 
cu. em. of dry air at standard 
conditions 

S Source strength, millicuries 

+ Absorber thickness, in., or in 
units reciprocal to 

X Absorption due to empty process 
vessel, jacket, etc. + jets + 
.. dimensionless 

© Time, time constant, sec. 

Absorption constant, per in., or 

units reciprocal to r 

*w Absorption constant for water, 
per in. 

p Specific Gravity 

¢@ Attenuation Factor. Radiation 

intensity reduction from strip 

sources, dimensionless 


ure level in large tanks with the 
choice of adding n detectors in paral- 
lel and reducing the source size by 
the factor n. This calculation involves 
some cost data; the results show that 
for tank diameters of at least 20 ft. 
it is always cheaper to increase Co-60 
or Cs-137 source sizes and use a sin- 
gle detector. 
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PROCESS CONTROL 


T. C. Wrerry 
Phillips Petroleum Co. 


Interior of Consolidated Electrodynam- 
ics Corp.'s process chromatograph. 


Chromatography for process control 


Applications of chromatographs in the chemical industry, particu- 


larly as process monitors, are becoming legion; however, with the 
development of high speed units, the future utilization in process 


control also appears 
The techniques are applica 


le to many operations such as frac- 


tionation, extractive distillation, catalytic and chemical reactors, 


trace analysis, etc. 


Investment costs in many operations have been realized within 
a year due to increased production, improved product quality, and 


reduced operating costs. 


Operating principles 


The elution-partition combination is the most 
versatile chromatographic technique presently 


THE GROWTH OF GAS CHROMATO- 
GcraPpuy has been phenomenal. Thou- 
sands of applications have been found 
and yet the pace of its development 
is still increasing exponentially. 

is particularly im- 
portant to the chemical and petroleum 

rocessing industries because it can 
used to increase production, reduce 
operating costs, conserve raw ma- 
terials, improve quality, and make new 
processing methods possible. The 
yardstick of performance is economic 
return. 

As continuous process analyzers in- 
tegrated into modern control instru- 
mentation, chromatographs pay for 
themselves two to ten times a year. 
Because of its value, people who are 
responsible for the development, de- 
sign, and operation of processes need 
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available to the chemical industry. 


to have an appreciation of the basic 
of and a 
nowledge of how it can be applied. 
This is essential to development and 
application and to the intelligent in- 
terpretation of the results. 


Process instrumentation 


The chromatographic family is a 
very large one. In fact, it is so large 
and diversified that it is almost im- 
possible to find a simple definition for 
chromatography. Basically it is a 
method for physically separating a 
mixture into its chemical components. 

A review of the basic methods and 
types of Someta are included 
in this article (see x). The three 
methods and the three types discussed 
are combined in various ways to meet 
specific analytical conditions. Elution, 
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Figure 1. Typical records for the three basic methods: frontal analysis, displacement analysis, and elution chromatography. 


displacement, and frontal analysis can 
be used with adsorption columns, but 
only elution is applicable to the parti- 
tion type. Nevertheless, the elution- 
partition combination is by far the 
most useful of all. 

For continuous process control only 
one of these elution-partition combina- 
tions is of any interest at the current 
stage of the art. This is the system 
where the carrier or moving phase is 
a gas and the fixed phase is a liquid 
supported on a solid, ie., a gas-liquid 
device. 

A schematic layout of a process 
chromatograph is shown in Figure 2. 
Basically the system is very simple. 
A carrier gas such as helium, hydro- 
gen, or nitrogen is passed continuously 
at a constant flow rate through the 
column. The column is a piece of 
%-in. or X-in. diameter tubing several 
feet long packed with a suitable parti- 
tioning material. There is a detector 
at the outlet which more or less non- 
selectively responds to a difference in 
properties between the carrier gas and 
the components of the sample. There 
is a wide variety of detectors avail- 
able. 

The sample must be introduced as 
a small slug of material into the carrier 
gas as it enters the column. The same 
amount of sample must be added each 
time. The column is thermostatically 
controlled. 

Almost anyone can assemble an 
operating chromatograph from ma- 
terials available in the average lab- 
oratory, but for process contro] the 
problem is to obtain the accuracy, 
reproducibility, reliability, and safe 
operation required by plant condi- 
tions. The simple system must be ex- 
tensively refined to satisfy these re- 
quirements. As a result of this refine- 
ment process, a chromatograph will 
cost from $3,000 to $8,000. 


Quantitative analysis 

The term “process analyzer,” or 
more specifically “process chromato- 
graph,” will be used frequently in the 
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following discussion. It will be well to 
define its meaning. The process analy- 
zer is an apparatus or set of speciall 
designed fabricated equipment install- 
ed in a process to which it is directly 
connected. It continuously and auto- 
matically samples a process stream and 
determines quantitatively one or more 
of the components of that stream. It 
automatically records and displays the 
results so operating personnel can use 
it to run the plant. Most important of 
all, it can be further used for direct 
closed-loop automatic control. 

The operation of a gas-liquid parti- 
tion chromatograph is cyclic. Each 
time a sample is introduced it will 
separate it into its components. In 
nearly all cases each component will 
have a different retention time. A 
continuous recorder on the outlet of 
the column will make a record. some- 
what like that shown in Figure Ic. 
This type of record is sufficient for a 
laboratory analysis, but for a continu- 
ous process analyzer we want to au- 
tomatically cycle the operations of the 
chromatograph. This is the function 
of the programmer shown in Figure 2. 

The programmer automatically in- 
troduces the sample from the process 
stream at the appropriate intervals of 
five to thirty minutes. The time de- 


pends on how long it takes the entire 
sample to pass through the column. 
The programmer also performs some 
other functions. An enormous amount 
of recording paper would be needed 
to make a record like that shown in 
Figure Ic each time that a new sample 


‘was introduced. Moreover, an opera- 


tor would have difficulty scanning as 
much chart as he might like. In most 
applications one to four components of 
the sample are of major interest. The 
others simply clutter up the record. 
The programmer can be set to choose 
which component or components are 
to be recorded and to control the re- 
corder chart movement during record- 
ing. 

One way of presenting or display- 
ing the analytical results is by bar- 
graph. This, the simplest method for 
presenting multicomponent results, is 
shown in Figure 3. It can be readily 
used and interpreted by operators, but 
it is obvious that it leaves much to be 
desired, especially when the number 
of components is three or more. 


Digital data presentation 

In spite of its inadequacies and 
bargraph presentation is 
used not only for multicomponent re- 
cording, but also for multistream re- 


carrier gas 


Figure 2. Schematic diagram of standard process chromatographic analyzer. 
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Figure 3. Simple method for displaying 
analytical results is by bar graph. 


cording. This requires considerable 
judgment on the part of the operator 
to identify the stream and sample 
component. Each component must 
have an individual calibration convert- 
ing peak height to concentration, 
which is a nonlinear relationship for 
wide concentration ranges. 

There is a limit to the number of 
data which can be intelligently pre- 
sented in analog form. For both pilot 
plant work and process computer con- 
trol a different and more complete 
system is necessary. A data reduction 
system which integrates each chroma- 
tographic peak, calculates a nor- 
malized linear percent composition, 
and types this out in digital form 
appears to be the most useful. For 
pilot plant work this provides complete 
analytical information from the proc- 
ess being studied without requiring a 
digital computer. This makes it useful 
for a large variety of small projects. 

In connection with computer con- 
trol, such a data reduction system has 
several advantages. It conserves com- 
puter capacity and storage, it gives 
an independent system which the 
computer can sample at will, and 
being unitized separately from the 
computer simplifies the maintenance 
problems. Figure 4 illustrates the data 
one obtains from such a system in a 
typical pilot plant study. The chroma- 
togram shown was completed in 50 
sec. with a new readout typed every 


three minutes. 
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Review of fundamentals 


There are three chromatographic 
methods: (1) frontal analysis, (2) 
displacement analysis, and (3) elu- 
tion chromatography. 


Frontal analysis. 

In frontal analysis, a stream of 
material to be separated is intro- 
duced into the front of a column of 
adsorbent. As it is passed continu- 
ously through the column, the com- 
ponents become segregated. This 
segregation is a function of the 
physical characteristics of each com- 
ponent and, to some degree, the 
nature of the adsorbent. The com- 
ponents come out of the column in 
the inverse order of their relative 
affinity for the adsorbent. In a mix- 
ture of paraffinic hydrocarbons, the 
order will usually be methane, eth- 
ane, propane, etc. Only the first 
component is separated from the 
others. If a nonselective detector 
such as a thermal conductivity cell 
is used, the record for an equal 
percentage mixture of methane, 
ethane, propane, and butane will 
look something like Figure la where 
A, B, C, and D refer to the indi- 
vidual mixture components. 

Frontal analysis has been used 
for some years as a field measure- 
ment of composition. The method is 
limited in usefulness because it is 
difficult to interpret results accurate- 
ly. This is especially true when a 
wide range of components is pres- 
ent. Then, too, at the end of the 
analysis cycle the adsorbent be- 
comes saturated and in equilibrium 
with the sample. in order to make 
another measurement, the adsorb- 
ent must be replaced with fresh 
material. 


Displacement analysis. 

In displacement analysis the ma- 
terial to be analyzed is introduced 
into the inlet of a column of ad- 
sorbent. Then another material, 
either gas or liquid, is passed 
through the column continuously. 
This displacing material must be 
more strongly adsorbed than any 
of the components in the sample. 
As it flows continuously, it drives 
the sample ahead of it. The com- 
ponents of the sample become sep- 
arated and arrange themselves in 
the order of their affinity for the 
adsorbent. As the displacing ma- 
terial continues to flow, the com- 
ponents come out the other end of 
the column in succession. With a 
thermal conductivity detector, the 
record will look something like Fig- 
ure lb. This method is easier to 
interpret than frontal analysis. How- 
ever, it is limited by the existence 
of some mixing interference be- 
tween the various components. It is 
also limited by the necessity of re- 


moving the displacing agent be- 


tween analyses. 
Elution method. 


It is the third or elution method 
that is the most versatile and widely 
used. In this method a moving or 
carrier material is passed contin- 
uously through the column. A fixed, 
known amount of sample is sud- 
denly introduced into the inlet of 
the coiumn. As the flow of the 
carrier fluid continues, the sample 
distributes itself into its components 
in accordance with their individual 
characteristics. ideally they come 
out the exit end separated some- 


what as shown in Figure Ic. 


Again a thermal conductivity de- 
tector can be used. If the flow of 
the elutant is constant and the vol- 
ume of sample is fixed, a quantita- 
tive determination of the composi- 
tion of the sample can be obtained 
from either the peak height or the 
peak area. The retention time, i.e., 
the time interval between sampling 
and emergence, is used for qualita- 


tive analysis. 


When suitable adsorbent and car- 
rier materials are chosen, a new 
analysis can be made by introducing 
another sample as soon as the last 
component of the previous sample 


has emerged. 


Types of chromatography 

Chromatography can be divided 
into three types: (1) ion exchange, 
(2) adsorption, and (3) partition. 
These describe the material used to 
fill the column (i.e., the fixed phase) 
and the physical action that goes on 


during the process. 
lon Exchange 


In ion exchange the column is 
filled with a resin. This resin must 
have the well known properties of 
cation or anion exchange with the 
materials in the sample which is 
to be separated quantitatively or 
qualitatively. This type has been 
used in the laboratory but not for 


process control. 
Adsorption 


In the adsorption type, the column 
is filled with an active adsorbing 
material such as silica geil, charcoal, 
or other adsorbents. This type is 
frequently used in process control 


chromatography. 
Partition 


The partition type is most widely 
used. In this case the column is 
filled with a material such as granu- 
lated silica gel, kieselguhr, crushed 
firebrick and the like. A thin layer 
of a high boiling liquid which serves 
as the partitioning medium is de- 
posited on these granulated sup- 
port particles. In process chromato- 
graphy the moving phase or elutant 


is almost always a gas. 
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Monitoring and control 


Chromatographs improve plant processes by 
providing quantitative records for operating 
personnel, Direct closed-loop automatic con- 
trol is also becoming practical. 


Installing a process analyzer in a 
plant where its record is constantly 
available to the operators has proved 
to be extremely helpful in improving 
operations. With this record in front 
ot him, an operator can teil “how his 
plant is doing.” He does not have to 
wait several hours or several days for 
a laboratory analysis to tell the nature 
of the material being fed into the 
process or to learn how good a pro- 
duct he is making. If anything goes 
wrong, he can do something about it 
immediately. This minimizes lost 
production or prevents the manufac- 
ture of off-specification material. 

Of the several hundred process 
chromatographs in use today, more 
than ninety percent are in monitoring 
service. When a process analyzer is 
installed, there is an immediate im- 
provement in plant performance be- 
cause more specific, more accurate, 
and more frequent information is 
available to the operator. With the ad- 
vent of the process chromatograph, 
process analyzers are approaching the 
point where it will be possible to 
eliminate nearly all routine control 
laboratory work. 

Monitoring with a process chrom- 
atograph achieves important advances 
in process profitability, but there is 


another natural step which is coming 
to mean even more. With some ad- 
ditional equipment the analyzer can 
adjust the process directly instead of 
requiring the operator to make adjust- 
ments every time they are needed. 


Automatic process control 

Chromatographs are being used to 
automatically control processes. The 
number in such use today is relative- 
ly small, not more than a few percent. 
One reason for this, of course, is that 
it requires some additional equipment 
as well as greater reliability and ex- 
tended performance characteristics. 
The additional equipment needed is 
commercially 

This equipment measures the peak 
height for the component to be used 
for control and stores this measure- 
ment until the next analysis is com- 
pleted. It then moves to the new 
value. This peak height output can be 
obtained either in the form of an 
electrical or a pneumatic signal. This 
continuous signal can be used for 
automatic control. 

More than one component can be 
handled to give simultaneous con- 
tinuous outputs. Another use for the 
peak reader is to furnish continuous 
outputs for monitoring in those cases 
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N-BUTANE 1-BUTENE 
01429 02322 
01429 02321 
01430 02321 
01432 02324 
01431 02323 
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01433 02326 
01432 02324 
01429 02318 
01429 02320 
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00311 
00312 
00312 
00311 
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TIME 
0302 
0304 
0307 
0310 
0312 
0315 
0318 
0322 
0325 
0328 


LB HB 
2-BuTeENE 2-BuTENE BUTADIENE TOTAL 
02267 01962 01693 
02251 01981 01694 
02257 01980 01695 
02272 01963 01699 
02256 01978 01696 
02256 01982 01697 
02275 01959 01699 
02255 01985 01701 
02253 01977 01696 
02269 01958 01694 


Figure 4. Total analysis by digital readout system for chromatographs. 
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Four CEC chromatographs installed in 
alkylation unit of Mobil Oil Co. 


where continuous records are more 
meaningful to the operator. 

Since the process chromatograph is 
cyclic, the concentration of the con- 
trolling component may change ap- 
preciably between cycles. When the 
new reading is made, the control 
signal will suddenly rise to a new 
value. This sudden change can dis- 
turb or jar the system. This limits 
the extent to which the process chro- 
matograph can directly control a 
process. 

Special techniques are sometimes 
required in order to achieve the most 
useful automatic control system. One 
such technique is called a cascade 
system of control and is schematically 
shown in Figure 5. Here a process 
pease changes the set point 
of the flow rate controller which con- 
trols the reflux into the fractionating 
column. By properly setting the pro- 
portional band (gain) and automatic 
reset (integral) action of both control 
mechanisms, by choosing the extent 
to which the chromatograph readjusts 
the flow controller, and by placing 
limits on the range of adjustments a 
stable or dynamically stable control 
system can be obtained. Although 
this scheme is not the best, it will 
work, and it will improve the control 
of a process. 

A detailed analysis of the situation 
needs to be made by someone familiar 
with the practices of automatic con- 
trol in em to achieve the best de- 
sign. The five to thirty minute re- 
tention time of a standard process 
chromatograph is a very serious handi- 
cap to good automatic control. A lot 
can happen to a process in this time. 
However, no corrective action can be 


CHEMICAL ENGINEERING PROGRESS, (Vo!. 56. No. 9) 


ae q 
| Sz : 
3 
4 
£ 
chromatogram 
| 


taken because the process chroma- 
tograph does not know that a change 
has occurred until it receives the new 
reading. By this time the system is 
already in trouble. One axiom in au- 
tomatic control is that it is much 
easier to stay out of trouble than it 
is to get out of it later. This difficulty 
has been largely overcome by the 
recent developments in high speed 
chromatography. 

Very high reliability can be obtain- 
ed with process chromatographs. In 
our company we have applied a com- 
bined process chromatograph and 
controlling peak reader to the control 
of a 50 tray, 13-ft. diameter debu- 
tanizing fractionator. During a year 
of automatically controlling the frac- 
tionator, only one minor repair was 
made on the analyzer. It did not re- 
quire recalibration. The only attention 
it received was to replace the helium 
carrier gas cylinder every three weeks. 


High speed chromatographs 

An extensive study of all the factors 
affecting retention time, resolution, 
etc., and the development of special 
high speed valves | other apparatus 
has made it possible to decrease re- 
tention time to less than one minute, 
which is 20 to 50 times faster than the 
standard five to thirty minutes. Figure 
6a shows a chromatogram obtained 
from a standard instrument. Figure 
6b shows one obtained from a high 
speed instrument. Since the high 
speed chromatograph introduces a de- 
lay of less than a minute, it frequently 
can be used to obtain excellent proc- 
ess control. 

Such high s equipment is com- 
mercially available in a form suited 
to plant installation and their use for 
direct automatic contro! is expanding 
very rapidly. Since they cost only a 
little more than standard instruments, 
it is preferable to specify high speed 
instruments even though they may be 
initially intended for monitoring ser- 
vice only. 
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Figure 5. Schematic diagram of an automatic cascade process contro! system. 


Several hundred process chromato- 
graphs probably will be purchased in 
1960. Perhaps ten percent of these 
will be applied to direct control of a 
process. 


Sampling systems 

Sampling is a problem which must 
be solved for any installation of a 
process chromatograph. It is essential 
that a representative sample of the 
stream Ma analyzed be supplied to 
the instrument. Solids or heavy liquids 
which will plug the valve openings 
and materials which will contaminate 
columns must be removed. Unfortu- 
nately there is no standard way to de- 


sign sampling systems; neither are 
there available standard parts from 
which to assemble them. 

A few of the components needed 
are becoming available. Every prob- 
lem is different and must be solved 
by a special study and a special de- 
sign. Some manufacturers of process 
chromatographs will design and sup- 
ply sampling systems to suit the users’ 
needs. At present, the best answer to 
solving this important problem is for 
the user to design and build his own 
system or for the user to ask the manu- 
facturer to quote on and supply the 
sampling system as a part of the 
equipment. 


l= Isobutane 
2=n-Butane 


4 = Trons—2-Butene 
5=Cis-2-Butene 
3=|-Butene + lsobutylene 6= |,3-Butadiene 


135 180 225 270 315 360 415 


Seconds 


A- standard chromatogram 


B-high speed chromatogram 


Figure 6. Comparison of chromatograms obtained by standard and high speed instruments for a typical plant analysis. 
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Beckman gas cnromatograph monitors 
inlet gases, absorber residues, and plant 
product at natural gas plant. 


Industrial applications 


Planning is necessary for successful application, 
with the final installation usually a compromise of 
many technical and economic factors. 


It takes planning to come up with 
a prc installation of a process 
chromatograph. The process must be 
studied to determine what is needed. 
Then the application of chromatog- 
raphy must be studied to determine 
how to meet this need. The final 
answer is usually a compromise of the 
many factors entering into the final 
decision. 

The objective and purpose of the 
installation needs to be known and de- 
fined as quantitatively as possible. 
Some of the questions that arise are 
how many components should be 
measured? Which components are 
most important? What is the complete 
analysis of the stream? Are there ma- 
terials present which will interfere 
with the operation of the instrument? 
Can the sample be vaporized under 
the conditions of operation of the 
chromatograph? Where will it be in- 
stalled? What are the safety require- 
ments? What accuracy is required? 
Will it be used for automatic control? 

With the best possible answers to 
these questions and others, the instru- 
ment applications engineer can start 
looking for the best way to solve the 
problem. Depending upon the diffi- 
culty, the best answer is obtained 
through frequent communication be- 
tween those people who know what 
is needed and those who know what 
can be done with a process chromato- 
graph. 


54 September 1960 


Several typical applications of 
process chromatographs are presented 
in the accompanying article. 


Fractionator control 

Fractionation is a very important 
unit operation. A major oil company 
will have several hundred large frac- 
a columns through which pass 
several hundred million dollars worth 
of product a year. When an improved 
control system is designed or better 
control developed to im- 
prove quality, increase production, or 


costs; the result is 


multiplied many times. Fractionators 
are usually connected in series with 
others. Disturbances that upset one 
will affect all the following ones. If 
the operation of one is improved, the 
others will run better and more profit- 
ably. Process chromatography has 
been used to achieve improved con- 
trol of fractionators. 

Figure 7 represents a debutanizer 
operating on a feed stream of pro- 
pane, isobutane, normal butane, iso- 
pentane, normal pentane, and natural 
gasoline. From the 9th tray near the 
top of the tower, the ee 
receives a sample and analyzes it for 
propane, isobutane, normal butane, 
and isopentane. The controlling com- 
ponent is isopentane whose peak pro- 
vides the signal for corrective action 
in controlling steam flow to the re- 
boiler. This steam flow control is ob- 
tained through a double cascade 
system by setpoint of 
a temperature recorder controller on 
the 15th tray. 

This installation paid off impres- 
sively. It was found to increase the re- 
covery of important constituents 
(mainly propane and butane) suffi- 
ciently to return the cost of the chro- 
matograph every two weeks. It also 
improved product quality enough to 
return the cost of the chromatograph 
every six weeks independent of greater 
recovery. It further reduced consump- 
tion of steam and cooling water so . 
that this saving alone would have 
paid for the instrument in a year. 


Butane 


Figure 7. Chromatograph analyzes sample from 9th tray of debutanizer. 
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The 9th tray was chosen as the 
sampling point because the concentra- 
tion of the measured components was 
higher; therefore, the instrument did 
not need to be too sensitive. It would 
be much better to sample the over- 
head product since the concentration 
on the 9th tray is not always precisely 
correlated to the overhead product. 
The performance of process chroma- 
tographs has improved since this in- 
stallation so that it is now possible to 
analyze the terminal stream. 


Correction of deviations 

Figure 8 shows a high speed chro- 
matograph controlling a natural gas 
liquids (NGL) depropanizer. In the 
depropanizer operation the feed is a 
composite of raw natural gasoline from 
several plants in the area. Feed, flow 
rate, and composition vary widely. 
The high speed chromatographic ana- 
Izer maintains propane in the bottoms 
product at 0.25%. 

Figure 9 (consecutive portions of 
the analyzer recorder controller chart) 
shows that recovery from large set- 
point changes is good. At one point a 
rain storm occurred. This normally re- 
quired corrective action by the opera- 
tor, but it can be seen that the ana- 
lvzer maintained steady control 
through this disturbance. 

With high speed chromatography, 
as soon as deviation from setpoint is 
recognized by the analyzer, no matter 
what the cause, steps to correct this 
are started immediately. Operator ex- 
perimentation can determine what 
conditions are best to drive a frac- 
tionator or absorber just hard enough 
to meet minimum product specifica- 
tions. 

Since the major disturbances in 
this system are feed flow and feed 
composition changes, there is a better 
way to control this system than the 
one shown. It would be better to 
measure the feed composition and feed 
flow, and on the basis of this informa- 
tion, adjust the column to make the 
most profitable separation. Then the 
bottoms product could be trimmed 
using the chromatographic analyzer 
for feedback control to reboiler steam. 


Figure 9. Chromatographic control through set point changes and normal operation of 0-1% propane vapor from tray 
No. 1. 


chromatographic 
analyzer control 


to debutonizer 


Figure 8. High speed chromatograph controlling NGL depropanizer operation. 
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Figure 10. Absorber control system using high speed analyzer as sensing device. 
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This system is better because it is 
predictive. It finds out what the dis- 
turbances are and starts treating them 
at just the right time. It does not 
wait until enough trouble has been 
stored in the fractionator to cause a 
change in the bottoms product to initi- 
ate corrective action. Such a predic- 
tive system could also be applied to a 
series of fractionators. Without the 
high speed process chromatograph 
such predictive control systems would 
be impossible. To design a system of 
this type, process studies of fractiona- 
tor dynamics are needed. Predictive 
systems can also be applied to re- 
actors or any unit operation where 
there is a large storage of materials. 


Extractive distillation control 

Figure 10 shows a furfural extrac- 
tive distillation column control system 
using a high speed chromatographic 
analyzer as primary composition sens- 
ing device. The chromatograph is used 
to maintain the desired 1-butene plus 
isobutylene content on the 26th tray 
of this adsorber. As shown in Figure 
11, it maintains an impurity level of 
30% + 3% 1-butene plus isobutylene 
in the sample tray vapor phase 
throughout relatively large disturb- 
ances. 

In this instrument two chromato- 
graphic columns are used in series— 
the first, 30-in, long, is backflushed 
each cycle to prevent buildup of 
heavy components. The second one 
is 40-in. long, and since the heavies 
do not reach it, it is not backflushed. 
This application is interesting because 
it illustrates how adaptable the chro- 
matographic method is for the treat- 
ment of special problems. 


Chemical reactor control 

Sulfur is commercially recovered 
from hydrogen sulfide removed from 
natural gas. A portion of the hydrogen 
sulfide is oxidized to sulfur dioxide. 
The sulfur dioxide is reacted with the 
remaining sulfide to produce liquid 
sulfur and water. 

Plant feed flow rate and concentra- 
tion of the hydrogen sulfide varies 
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Figure 11. Chart from high speed chromatographic analyzer shows control of 
vapor concentrations on 26th tray in furfural absorber despite process changes. 


Pilot plant operation 

There are innumerable ways that 
process chromatography can be used 
to improve pilot plant operation. Pilot 
plants are operated to obtain infor- 
mation. Probably the most important 
information needed is the analysis of 
feed and product streams. Relatively 
limited ‘ndonmation can be obtained 
now because of the large number of 
man hours required to obtain samples 
and analyze them. Delay in obtaining 
this information is very costly because 
the pilot plant engineers cannot tell 
whether they are making a good run 
or whether something may have gone 
wrong until they receive the results 
of laboratory analysis. 

Correlations are more difficult to 
make because there is insufficient in- 
formation and the relationship of 
cause and effect is distorted by the 
absence of information, making it im- 
possible to establish when the cause 
and when the effect occurred. The 
difficulty in obtaining sufficient analy- 
tical results also leads to running the 
pilot plant operation over a limited 
range of the variables. Process chro- 


so widely that in spite of a sophisti- 
cated double ratio flow control sys- 
tem and frequent chemical analysis 
of the exhaust gases, efficiency was in 
the range of 85 percent. A plant test 
showed that a five percent improve- 
ment (2% tons/day) could be obtained 
by accurately measuring the hydrogen 
sulfide and sulfur dioxide content in 
the exhaust stack gases and using the 
ratio of these two components to ad- 
just air flow rates. This adjustment 
was automated by means of a process 
chromatograph with a peak reader, 
Figure 12, which rea the two 
analyzed peaks corresponding to sul- 
fur dioxide and hydrogen sulfide. 
These two signals are sent to a com- 
puter which automatically ratios 
these values and resets the air flow 
controller. This chromatograph is a 
dual column analyzer with provisions 
for backflushing the first column. It 
is necessary to operate a column up 
to 300°F in order to stay above the 
dew point of the sample and the melt- 
ing point of sulfur. To get a workable 
system it was necessary to design 
a special sampling system. 
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matography can help minimize these 
difficulties. 

An interesting application in the 
pilot plant involves the use of a ratio 
computer. Component A is the feed 
to a catalytic reactor where it is par- 
tially converted to component B, Se 
process samples the 
reactor effluent. Both component A 
and component B are monitored and 
tiered as bargraphs on individual 
recorders, In addition, both signals 
are fed to an integrating ratio com- 
puter. The ratio of A to A + B is the 
output of the computer. This ratio is 
displayed as a continuous line on the 
third recorder. This signal is also fed 
to an amplitrol, a modulated on-off 
controller. This then controls elec- 
trical heaters on the preheater coils 
of the reactor to maintain the desired 
product ratio during each reactor run. 
Figure 13 shows a schematic of this 

stem. 

One of the items needed to make 
process chromatographs more useful in 
pilot plant work is a better method 
of reading out the results. 


Trace analysis 

In many chemical and petrochemi- 
cal processes trace concentrations of 
some materials act as a catalyst poison 
or reaction inhibitor. In a number of 
cases chromatography can be used as 
the basis for a process analyzer for 
accurate, reliable measurement of 
parts per million quantities of con- 
taminant. 

A typical example is carbon mon- 
oxide in ethylene where a two column 
chromatograph is used. A 100 to 800 
ml, sample is passed into the first 
column. At the end of the sample 
charge period, helium carrier gas is 
introduced into the column behind 
the sample. Ethylene remains ad- 
sorbed while hydrogen, oxygen, nitro- 
gen, carbon monoxide, and methane 
are flushed through the first column 
and into the second column. These 
gases emerge through the second col- 
umn resolved into individual com- 
ponents. There the concentrations are 
detected and recorded. 

During the elution period, ethylene 
has advanced only a short distance 
along the first column. When the last 
trace impurity has emerged from the 
first column, it is backflushed with 
helium to remove ethylene and other 
unwanted components. At 50° C, three 
hours are required for complete re- 
moval of ethylene. More frequent 
analysis can be obtained by using ad- 
ditional pairs of columns in sequence. 
The process analyzer is used for moni- 
toring only. 

This example shows how chromato- 
graphy can be used to concentrate 
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Figure 12. Sulfur plant control system using chromatographic analyzer. 


data obtained: 
product concentration B 


b- product ratio: xo 
c-product ratio vs temperature 


Purpose of process:manufacture “B" from 


performance: characterization curve 
obtained on ratio recorder by raising 
temperature linearly with time. 


poison ageing and velocity effects at constant product ratio 


product ratio 


recorder 


A+B 


recorder 


ratio 
recorder 


Figure 13. Chromatographic analyzer ratio computer control system. 


trace materials so they can be meas- 
ured. It is not possible to use this 
technique on all problems of trace 
analysis. However, the versatility of 
chromatography is so ge at that if 
the solution justifies sufficient study, 
some way can probably be found to 
do it. 


Conclusion 

Today, as always, it is an operating 
necessity to strive for more profitable 
operation. Process chromatographs 
have a relatively untapped reservoir 
of capacity to improve process per- 
formance. Many cases are reported 
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where they pay for themselves in 
weeks or months. There seem to be 
almost unlimited applications where 
they will return their cost in a year 
or less. These opportunities require 
time and attention; also the systems 
engineering to reduce them to a profit- 
able asset. 

The opportunities to apply process 
chromatographs to new process de- 
signs look even more promising. Like 
all advanced methods of measurement 
and control, the process chromato- 
graph works to best advantage where 
it is incorporated and integrated with 
the complete design of a plant. = 
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Industrial control with 


pressure regulators 


Knowledge of capabilities and limita- 
tions of pressure regulators helps design 
engineers simplify process control. 


INCREASING EMPHASIS being 
placed upon sophisticated control in- 
strumentation has relegated the pres- 
sure regulator to the category of hard- 
ware. Though it probably is the oldest 
type of ra ntrd control, and can be 
replaced by a variety of more ad- 
vanced methods, it still remains one 
of the most valuable process-control 
components. A thorough understand- 
ing of the capabilities and limitations 
of this simple device will enable a 
design engineer to provide a less com- 
plex and less expensive control solu- 
tion than can be achieved with more 
sophisticated control methods. 


Droop at maximum flow rates 


The most important and most fre- 
Yee encountered single factor in 
the proper application of pressure 
regulators is the droop in controlled, 
or downstream, pressure that takes 
place as flow conditions approach 


Set pressure 


maximum, Figure 1. This character- 
istic is a result of the decreasing 
amount of force required to compress 
the spring as the ra increases, The 
amount of droop exhibited by a regu- 
lator is governed by three factors: dia- 
phragm area, length of innervalve 
stroke, and spring rate of the control 
mechanism. The interrelationship of 
these factors shown in Figure 2 can 


be expressed by the following: 


F.—F, SR 
Droop = P,—P,;=— 
where A A 
P, = controlled pressure at zero 
flow (dead-end condition) 
P, = controlled pressure at full flow 
(wide-open condition) 
A = diaphragm area 
F,, = reference force at zero flow 
F, = reference force at full flow 
S = innervalve stroke 
R = spring rate = (F, — F,)/S 


control setting 


0 | 
1000 


3000 5000 


Flow rate !b./hr steam 


Figure 1. Droop below control setting exhibited by a spring-loaded regulator (A) 
as contrasted to a weight-loaded unit (B) and perfect regulation (C). 
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Figure 2. Factors affecting droop. 

For reasons to be discussed later, a 
long innervalve stroke is desirable. 
The spring rate and diaphragm areas 
can be adjusted to minimize droop by 
lowering the spring rate and/or in- 
creasing the diaphragm area. Obvious- 
ly, size and economic considerations 
limit the diaphragm area and the 
spring characteristics. Designing a 
low-rate regulator spring that provides 
the required high initial loads can re- 
sult in having a spring so long as to 
be impractical. However, by replacing 
the spring with a weight or a volume 
of gas under pressure, as in weight- 
or gas-loaded regulators, the droop 
effect can be minimized or almost 
completely eliminated. 


System variations 


Considerable attention must be 
given to the extent of the pressure 
variations that can be expected in an 
application, both on the upstream and 
downstream sides of the regulator. 
Appreciable changes in inlet pressure 
upset the equilibrium of forces that is 
basic to regulator operation: down- 
stream pressure exerted on the dia- 
phragm area, upstream pressure ex- 
erted on the seating area, and the 
diaphragm reference force, i.e. spring, 
gas, or weight. 

In the case of the hydraulically- 
unbalanced, single-seat regulator, 
the variation in the hydraulic force on 
the seating area, caused by fluctuat- 
ing inlet pressure, changes the force 
equilibrium. The result is that the 
downstream controlled pressure fluc- 
tuates from the desired setting. In a 
double-seated regulator, which essen- 
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Figure 3. Bernoulli effect. 


At high lift (left) the velocity is low and pressure is 


approximately equal. Disc close to seat (right) results in high velocity and low 


pressure. 


tially is hydraulically balanced, the 
downstream pressure remains constant 
in spite of sizeable pressure changes 
on the upstream side. 

In applications where double-seated 
valves can be used, inlet pressure 
variations pose no problem. However, 
since more than 50% of pressure reg- 
ulators are used for dead-end service, 
a age: valve usually is re- 

uired to ide absolutely tight 

shutoff, In ea applications, the ef- 
fects of inlet pressure variations can 
be minimized by using the largest pos- 
sible ratio between diaphragm area 
and seat area. The smaller the seating 
area, the less parasitic hydraulic force 
is created; the larger the diaphragm, 
the greater the regulator's capability 
for absorbing these forces without any 
adverse effects on the downstream 
side. 

Large, rapid flow variations on the 
downstream side of the regulator 
create their own problem, namely, 
hunting or cycling. This difficulty in 
finding the proper control point under 
ow conditions can be 
corrected by using a high-lift, self- 
operating lator. with a character- 
ized innervalve. The shorter control 
loop—and correspondingly faster re- 
sponse to load changes—in the self- 
operating regulator makes it less sus- 
ceptible to hunting than a pilot-oper- 
ated type. The task of selecting the 
proper self-operating regulator for a 
particular application is complicated 
by the fact that high lift contributes 
to droop in the spring-loaded type 
and rapid load changes create vibra- 
tion in the weight-loaded type. 

The gas-loaded self-operating regu- 
lator, with its fast control response 
and minimal droop characteristics, 
usually is the most satisfactory choice 
where sizeable variations in down- 
stream flow are common. 


Shock and vibration difficulties gen- 
erally are limited to pressure regula- 
tors used in systems handling liquids, 
rather than a compressible ium. 
They can be traced to one of two pri- 
mary conditions: the sudden opening 
of the innervalve against the system 
liquid, or Bernoulli effects. The first 
condition is found where the direc- 
tion of flow assists innervalve closure. 
A sudden opening of the innervalve 
against the relatively incompressible 
system liquid produces hydraulic 
shock. The only way to avoid it is to 
use an external, air-actuated, pilot- 
controlled regulator that permits the 
direction of to oppose innervalve 
closure. 

The Bernoulli effect occurs when the 
dise operates close to the seat. This 
causes a large increase in velocity and 
a corresponding decrease in pressure 
at the seating area, Figure 3. The re- 
sultant force causes premature inner- 
valve closure. When the regulator at- 
tempts to correct the situation, a ham- 
mering effect This is an 
indication that the regulator is prob- 
ably too large for the application. 


Basic engineering 
Correct sizing is an indispensable, 


and usually misunderstood, part of 
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applying pressure regulators properly. 
A regulator should be sized with the 
following factors in mind: (1) the 
required flow for the minimum pres- 
sure drop conditions expected, and 
(2) operation of the innervalve, under 
normal flow conditions, at 50% to 60% 
of full stroke to eliminate the wire- 
drawing and vibration-producing ef- 
fect caused by operating the inner- 
valve too close to the seat. In applica- 
tions where a wide difference between 
maximum and normal flow makes this 
impossible, two regulators can be used 
in tandem. The controlled pressure of 
one regulator is set for the normal flow 
condition, while the pressure of the 
second, installed in a parallel line, is 
set approximately 10% lower. When 
the inlet pressure in the first regulator 
drops of due to higher-than-normal 
demand, the second regulator cuts in 
to increase the flow capacity without 
complete loss of pressu.. control. 

Installation of a ure regulator 
is considerably vay sizing or 
selecting it. There are certain precau- 
tions that should be taken to insure 
maximum performance. The most im- 
portant is the location of the control 
pressure sensing tap so that erroneous 
pressures caused by turbulence, sud- 
den changes in velocity, or line losses 
are eliminated. 

A special precaution that should 
Or vé applications is use of a 
liquid seal, or leg, in the pressure 
sensing line to prevent the hot gas or 
vapor from coming into direct contact 
with the diaphragm. The seal must be 
compatible with the gas being han- 
dled; in vapor applications it is formed 
by the condensation of the vapor. This 
seal increases the life of the dia- 
phragm by reducing the temperature 
to which it is exposed. 

The factors of sizing, droop, load 
variations, vibration, and hunting are 
the primary considerations in match- 
ing a pressure poe! to an appli- 
cation. Because all applications com- 
bine at least two or more of these 
factors, compromises frequently have 
to be made. The pressure regulator's 
capabilities are such that they make 
it possible to arrive at a balance of 

formance characteristics that ful- 
fils most process requirements with 
an economy that cannot be matched 
by instrument-type control. A com- 
prehensive understanding of these 
capabilities enables the process engi- 
neer to profitably exploit the low-cost 
performance of pressure regulators. # 
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Instrumentation 
and control 


of nuclear 


power plants 


Now—practical tips for design- 
ing a supersafe control system to 
handle reactor startup and ab- 
normal operating conditions. 


| FLEXIBILITY, AND SAFE- 
Ty of operation are the major factors 
in designing instrumentation and con- 
trol systems for nuclear power plants. 

The basic techniques of accom- 
plishing these objectives in the nu- 
clear power generation field are no 
different than in more conventional 
industries. The prevalent philosophy 
that nuclear reactors must be super- 
safe has engendered designs of the 
supersafe variety. In fact, the desire 
to protect the reactor and the opera- 
ting personnel is so strong that dupli- 
cate — and even triplicate — reactor 
instrumentation systems are generally 
provided. 

With these criteria in mind, this 
article proposes to discuss the basic 
problems and principles involved in 
the control and instrumentation of 
closed cycle water nuclear reactor 
power plants. The various aspects of 
nuclear power plant operations will 
be examined in some detail in devel- 
oping design criteria for their control 
and instrumentation. Although this 
presentation deals specifically with 
closed cycle water reactor plants, a 
considerable portion of the topics 
covered are applicable to the philoso- 
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Assembling reactor core for the atomic-powered N.S. 
Savannah. Suspended above core are control rods used 


to regulate 
Wilcox.) 


phy of nuclear power plants in 
general. 

In a closed cycle water-cooled re- 
actor system, Figure 1, high pressure 
water is used to extract heat from the 
reactor. The extracted heat is trans- 
ferred to the secondary loop in a 
steam-generator system consisting of 
a boiler and a steam separator. The 
output loop of the plant contains a 
steam turbine, condenser, and all the 
necessary auxiliaries. The turbine is 
directly coupled to an electric gen- 
erator. Both the primary coolant and 
steam systems are closed loops. At 
equilibrium, there is a direct relation- 
ship between the electrical output 
delivered by the turbine generator 
and the number of neutrons available 
for heat generation. Thus, by control- 
ling the number of neutrons reacting 
per unit volume of uranium, it is pos- 
sible to obtain rates of heat genera- 
tion proportional to the demanded 
electric power output. 

In addition to load transients as- 
sociated with the normal operation of 
power plants, disturbances arise from 
abnormal or accidental conditions. If 
such disturbances were allowed to 
continue unchecked, serious nuclear 


reactivity. 


(Photo courtesy Babcock & 


reactor and/or plant component dam- 
age might ensue. Extreme cases such 
as too rapid a startup rate, full load 
rejection, complete loss of station 
electrical power, and partial or com- 
plete loss of coolant flow must be 
considered in the design criteria for 
nuclear reactor power plant instru- 
mentation and control systems. 


Reactor startup 


Normally, reactor startup is the 
safest operation since it is under di- 
rect supervision of the power plant 
operator. Only two major steps are 
involved: bringing the reactor to criti- 
cality, and then raising the neutron 
flux value to a level where useable 
and controllable power is generated. 

There are, however, serious devia- 
tions in temperdture and pressure, 
which may be caused by faulty or ex- 
cessive control rod motion, subjecting 
the plant to uncontrolled ramp addi- 
tions of positive reactivity of various 
aie. In order to guard against 
hazardous operations, control condi- 
tions must be established whose 
parameters may not be exceeded. In 
turn, the necessary controls must be 


defined within those limits. The fol- 
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Figure 1. Main coolant system in a closed cycle water-cooled nuclear reactor. 


lowing is a conservative definition of 
these control conditions: 

1. Center of fuel melting in the 
hot channel. (Hot channel is used 
here to denote that channel in which 
the fuel heat generation rate is great- 
est.) 

2. Burnout heat flux condition at 
the surface of the hottest fuel rod. 
Burnout is caused by steam blanket- 
ing, which results in a low heat trans- 
fer coefficient at the clad-water inter- 
face. This coefficient, in turn, requires 
a large interface temperature drop in 
order to maintain the heat flux. Clad 
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Figure 2. Subpower transients. 


melting may result, with subsequent 
dispersion of radioactivity throughout 
the primary coolant system. The heat 
flux at which clad melting occurs is 
called the burnout heat flux. 

3. A limit of pressure, set to be 
the maximum allowable pressure of 
the primary system. Conservatively, 
this upper pressure is set at a point 
at which the pressurizer safety valve 
opens. This valve must be sized to 
handle maximum surge rates. 

The closed cvcle water reactor has 
the advantage of a large negative 
coolant temperature coefficient of re- 


activity. This coefficient averages as 
high as —3 10~* 8K /°F. This means 
that, as the coolant temperature in- 
creases, negative reactivity is inserted 
in the reactor, limiting the rate of rise 
of the neutron level. Through this 
mechanism, inherent control is pro- 
vided and the occurrence of hazard- 
ous conditions is prevented. The value 
of the negative reactivity effect due 
to the coolant alone is dependent 
upon the initial coolant temperature. 

Reactors using low conductivity 
fuel benefit from a prompt, sizeable 
negative fuel temperature coefficient 
of reactivity. As the fuel temperature 
increases, this coefficient responds 
instantly to limit the rate of rise of 
the neutron flux. Because of the vari- 
ous time constants of the reactor sys- 
tem, the coolant temperature tends 
to follow the fuel temperature transi- 
ents for slow ramps of positive reac- 
tivity insertion, but lags fast ramp 
transients. In the latter cases, how- 
ever, the prompt response of the fuel 
temperature coefficient of reactivity 
limits the rate of rise of the neutron 
flux. This mechanism provides a self 
limitation of the initial burst in power 
to tolerable levels prior to initiating 
external corrective action. 

For given negative coolant and fuel 
coefficients of reactivity, and for ini- 
tial coolant temperature, there exists 
a maximum permissible positive re- 
activity rate which does not yield 
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Figure 3. Effect of coolant and fuel reactivities on constraint time. 
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excessive conditions, at least for the 
first few minutes of the transient. The 
startup time to bring the reactor to 
criticality and the loading rates to 
bring the plant to useable power ne- 
cessitate a practical rate of reactivity 
insertion. 

To insure economical plant op- 
eration, this practical rate of reactiv- 
ity insertion is usually larger than the 
maximum rate referred to previously. 
A practical reactivity insertion rate, 
therefore, must meet the requirements 
for plant startup. It must also provide 
ample time for external corrective 
action, in the event of an uncon- 
trolled rod removal. Figures 2 
through 7 illustrate this point. They 
were obtained for various combina- 
tions of coolant (a,.), fuel (a,), pres- 
sure (a,) coefficients of reactivity; 
initial operating pressure and tem- 
perature; and rates of ramp addition 
of reactivity. The time to reach ex- 
cessive temperature conditions in re- 
lation to different fuel-to-stainless- 
steel heat transfer coefficients is 
shown in Figure 6. This is illustrated 
for various ramp rates of reactivity. 
Figure 7 is representative of the time 


available for corrective action, follow- 
ing an uncontrollable rod withdrawal, 
from source level. If it is assumed 
that all of the instrumentation signals 
fail to operate, the point at which 
localized fuel melting begins is not 
reached until approximately 260 sec. 
from the time the rod motion was 
initiated. 

Safety requirements 


The instrumentation and control 
requirements for safe reactor startups 
must be such that: 

l. The controls to the rod drive 
mechanisms make it impossible to in- 
sert positive reactivity—manually or 
automatically—at a rate exceeding 
that considered safe for reactor start- 
ups. As indicated previously, the 
initial burst in power must be limited 
to tolerable levels solely by the effect 
of the reactivity temperature coeffi- 
cients. 

2. The magnitude and rate of 
change of the neutron flux is moni- 
tored at the reactor console. This 
must extend from source level to 
power level, with adequate overlap 
between the various instruments so 
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Figure 4A. Effect of coolant and fuel reactivities on constraint time. 
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Figure 4B. Effect of pressure reactivity variation on constraint time. 
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that continuous information is sup- 
plied. The neutron flux instrumenta- 
tion channels must be duplicated to 
provide for the possibility of failure 
in any one channel. 


3. The nuclear instrumentation is 


provided with circuitry which: 


a. Initiates a rod stop signal for 
a preselected rate of rise in the 
neutron flux. 


b. Reverses the rod motion to in- 
sert negative reactivity if the 
“rod stop” proves insufficient to 
limit the rate of rise of the 
neutron flux. This signal must 
be set to trip at a point above 
that at which the control “rod 
stop” signal is initiated. 

c. Actuates a safety signal to 
scram the reactor for excessive 
rates of rise of the neutron flux. 
This signal must be set to trip 
at a point above that at which 
the control rod insertion signal 
is initiated. 

d. Actuates a safety signal to 
scram the reactor at a point 
corresponding to.a preselected 
magnitude of the neutron flux, 
set below the point at which 
a limiting condition occurs. 


4. The opening of the circuit to 
the rod drive mechanisms releases 
the rods, causing them to fall by 
gravity in the reactor. Two circuit 
breakers or contactors in series should 
be provided in the circuits to the 
rod drive mechanism power supply, 
with each device receiving the trip 
signal from both instrumentation 
channels. This arrangement increases 
the system reliability and largely de- 
creases, if it does not eliminate, the 
probability of scram failure. 

For a startup accident to occur, 
there must be a series of multiple 
failures in the nuclear instrumenta- 
tion and scram system; and, at the 
same time, there must be contribu- 
torv gross errors or negligence on the 
part of the reactor operators. An in- 
strumentation system* which meets 
the above requirements reduces detri- 
mental consequences of a startup ac- 
cident to a purely hypothetical con- 
cept. 


Normal load control 


The magnitude of normal load 
swings about the steady state is es- 
sentially dependent upon two factors: 
the capacity of the plant with respect 
to the interconnected system as a 
whole, and the method of load regu- 
lation on the system. The loading 
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and unloading rates are limited by 
the turbine governor control and 
thermal stress considerations in the 
turbine system. In large power sta- 
tions, loading and unloading rates of 
2-5%/min. are common. Such rates 
are not considered as limiting values 
for the safe startup of steam turbines, 
but are typical of those used in most 
power stations. 


The characteristics and complexity 
of instrumentation loops that satisfy 
the reactor control requirements are 
not only a iemten of the rate and 
magnitude of load variation at the 
turbine-generator, but are also a func- 
tion of the mode of control used for 
the reactor system. In any case, the 
control system must limit the tem- 
perature and pressure variations con- 
sistent with the design limitations of 
the components and/or systems af- 
fected by the transient. It must also 
satisfy the requirements for adequate 
dynamic stability of the entire nuclear 
reactor power plant. 


The — coolant negative tem- 
perature cient of reactivity is an 
important characteristic of closed 
cycle reactors and has, in the past, 
formed the basic premise for the 
reactor system preferring a constant 
system average temperature mode of 
control. In considering the use of low 
conductivity fuels and the subsequent 
wide variation in fuel temperatures 
with load, one must take into account 
the reactivity effects of the Doppler 
coefficient. In fuel elements contain- 
ing large amounts of U-238, rising 
temperatures in the fuel result in a 
reduction in the resonance escape 
probability. This contributes a nega- 
tive reactivity. A typical value for 
this reactivity effect would be —3 
10-* 8K/°F. While the value of this 
coefficient is smaller (by a factor of 10) 
than that of the moderator, average 
fuel temperature changes of the order 
of several hundred degrees must be 
considered in going from no load to 
100% power. 


Figure 8 illustrates the character- 
istics of a plant regulated only by the 
effects of its coolant (moderator) and 
fuel temperature coefficients of re- 
activity. The curves have been ideal- 
ized for steady state values corre- 
sponding to various load power levels 
where T, is the reactor outlet tem- 
perature, T,, is the primary system 
average coolant temperature, T, is 
the reactor inlet temperature, and T, 
is the steam-generator shell side stearn 
temperature. The significant point 
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temperature must also increase. The 
amount of such fuel temperature in- 
crease is almost directly proportional 
to the lead demand, since there is no 
—— change in the coefficient 
of heat transfer. The negative re- 
activity introduced by this change in 
temperature is inherently compensated 
for by the change in moderator tem- 
perature. The self-regulation pro- 
gram, however, presents these advan- 
tages: 


1. It does not depend on the action 
of instrumentation loops to control 
the reactor during load transients. 


2. It reduces the amount of shut- 
down reactivity required at zero 
power and operating temperature. 

The following are some disadvan- 
tages of the aieughaien program: 


1. Rapid temperature changes in 
the plant may result for normal tur- 
bine loading and unloading rates, as 
well as for electrical transmission 
system transients at the turbine gen- 
erator. This may introduce thermal 
stress problems, as well as a need 
for accommodating the attendant 
large rate of change of coolant volume 
in the primary system. 


2. An increase in the capacity of 
the reactor coolant charging and vol- 
ume control system, and/or an in- 
crease in the size of the pressurizer 
may be a consequence of this mode 
of control. Economically, the normal 
capacity of the charging and volume 
control system is predicated from 
such considerations as: normal reactor 
plant heat-up and cool-down rates; 
normal, as well as preshutdown, puri- 
fication rates; and required chemical 
neutron poison removal rates, if such 
poison is necessary to maintain sub- 
criticality in the cold clean reactor. 

3. The over-all plant efficiency is 
lowest at high power levels. Also, the 
steam plant must be designed and its 
components sized for high tempera- 
ture and pressure conditions which 
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Figure 8. Temperature variations for a 
self-regulating plant program. 
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exist at low “oak levels, under which 
the plant is least likely to operate. 


External instrumentation control 


Figures 9 through 11 illustrate 
various modes of reactor control that 
may be achieved by means of ex- 
ternal instrumentation loops. Each 
has its advantages and disadvantages. 
Any decision as to the type of control 
to be used is primarily dependent 
over-all system operational 
characteristics and economic consid- 
erations. 


Where reactors with small Doppler 
temperature coefficients of reactivity 
are concerned, the constant average 
temperature program follows most 
nearly the inherent characteristics of 
the reactor and requires the least 
amount of external control. This is 
the program preferred by the reactor 
designer since the volume of coolant 
in the primary system is essentially 
constant and a minimum pressurizer 
size is possible. However, large steam 
pressure variations occur over the 
power range and the secondary steam 
system must be designed to cope 
with such variations. 

Another extreme in plant program- 
ming is to hold the steam pressure 
constant as a function of power level, 
and permit the primary system tem- 
peratures to rise. This program per- 
mits optimum design of the steam 
plant. On the other hand, large re- 
activity change is required because 


of the variation in the main coolant 
average temperature. This may intro- 
duce serious pressurizer sizing prob- 
lems, as well as necessitate unusual 
rates of reactivity insertion through 
control rod motion. 

The constant inlet temperature pro- 
gram is a compromise between the 
two above programs in that it is part 
way between these two extremes. 

The pressurizer is one of the major 
reactor plant components. Its prime 
function is to establish and maintain 
a nominal operating pressure, but its 
design has a certain interdependency 
with the control system requirements. 
Volume surges resulting from temper- 
ature changes in the primary system 
are reflected in a change in water 
level in the pressurizer. Positive pres- 
sure changes must be limited to a 
value less than the normal operating 
system design pressure, otherwise 
safety valves will open as part of 
their normal operating procedure. 
Similarly, negative pressure changes 
must be confined to a certain magni- 
tude in order to limit the amount of 
boiling in the reactor. These changes 
are dictated by thermal considera- 
tions associated with the safe opera- 
tion of the reactor core. 


Abnormal operating conditions 

A full load rejection at a nuclear 
power plant would essentially repre- 
sent a limiting condition insofar as 
the worst possible load transient is 
concerned. Either this rejection is of 
very short duration, and normal con- 
ditions are re-established within a 
very few cycles; or it is such that 
the network relay system operates to 
isolate the plant and trip the turbine- 
generator unit, constituting a com- 
plete loss of power. In the first case, 
the thermal inertia of the various 
systems connecting the nuclear reactor 
(primary plant) to the steam turbine 
(secondary plant) is such that very 
little effect, if any, is felt; and no 
particular controlling action is neces- 
sary. In order to suit the first condi- 


Temperature 


iL 
Power output 100% 


Figure 9. Temperature variations for a 
constant steam temperature program. 
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Power output 100% 
Figure 10. Temperature variations for 
constant avg. temperature control. 


tion, protective instrumentation con- 
cepts must include adequate time de- 
lay to preclude the occurrence of ex- 
pensive and unnecessary plant shut- 
downs. In the second case, however, 
action must be taken early enough 
to shut down the reactor, in order to 
prevent dangerous temperatures and 
pressures which, in turn, may lead to 
any one of the limiting conditions 
defined earlier. 

Reliable instrumentation must be 
provided to insure prompt reactor 
shutdown. If the loss of power to 
the plant is of long duration, and 
availability of auxiliary power to the 
plant depends entirely upon the avail- 
ability of incoming lines, adequate 
measures must be taken to insure the 
continued distribution of power to 
such auxiliary systems and compon- 
ents as are deemed essential, during 
the decay heat phase. 

Complete loss of power to the sta- 
tion is an accident of serious magni- 
tude in that it is accompanied by the 
loss of the main coolant flow. Fortu- 
nately, it is the least probable acci- 
dent. Nevertheless, if it does occur, 
the reactor must be scrammed with- 
out delay. Safety signals must be 
> egy to guard against the possi- 
ilitv of failure in any one instrumen- 
tation channel. The instrumentation 
system which causes the trip-out of 
the turbine should also initiate the 
reactor scram. As a backup measure, 
such primary plant parameters as low 
flow and high pressure should oper- 
ate on the scram system at preselect- 
ed values. Unless mechanically driven 
pumps are provided for emergency 
decay heat removal in the primary 
loop, the plant must be designed to 
allow for adequate natural circulation 
of the coolant. It is also necessary 
to provide for feed water in the 
steam generator; and an emergency 
feed water pump must be installed. 

Conditions involving the loss of the 
turbine generator alone are far less 
serious than total loss of power. Al- 


though they correspond to a full load 
rejection, as seen by the reactor, in- 
coming power to the plant is still 
available for feeding the essential 
auxiliary loads. In this event, the 
reactor core and other plant compon- 
ents are protected through the soie 
effect of the coefficients of reactivity. 
In evaluating the effects associated 
with such accidents, one must con- 
sider the inherent contribution of the 
negative coolant temperature coeffi- 
cient of reactivity which limits the 
magnitude of the deviations. In this 
case, the presence of a sizeable fuel 
temperature coefficient of reactivity 
reduces this contribution to an extent 
which depends directly upon the 
relative magnitudes of these coeffi- 
cients. The former is usually much 
larger than the latter, so that an 
equilibrium condition is reached at 
temperatures of the fuel and moder- 
ator below a point where the fuel 
center melting or burnout of the 
cladding would occur. This equi- 
librium condition represents a reduced 
power level of the reactor and is 
maintained by the opening of the 
generator steam safety valves, thus 
providing a heat sink. Through this 
mechanism, even if multiple instru- 
mentation failure is assumed, ample 
time is available for the plant oper- 
ator to take the necessary corrective 
action and shut down the reactor. 


Summary of safety criteria 

The following design criteria are 
indicative of steps that should be 
taken to provide reliable protection 
against the occurrence of the above 
accidents: 

1. The plant distribution system 
should, if at all possible, include two 
separate sources of incoming power. 
The  station’s essential auxiliaries 
should be divided between three bus 
sections, energized separately by each 
one of the incoming lines and the 
station turbogenerator respectively. 

2. The loss of any one, or both, 
incoming lines to the station should 
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Power output 00% 
Figure 11. Temperature variations for 
constant inlet temperature control. 


not cause the turbine admission valves 
to trip out. 


3. Any signal that causes the tur- 
bine steam admission valves to trip 
out should initiate reactor shutdown. 


4. Dangerous low flow conditions 
in the reactor primary system must 
initiate reactor shutdown. This sig- 
nal serves as a back up to the shut- 
down signal resulting from complete 
loss of power to the station. 


5. A high neutron flux level, as 
detected by the nuclear instrumenta- 
tion, should initiate reactor and tur- 
bine shutdown. Three nuclear instru- 
mentation channels should be pro- 
vided for power operation of the 
plant. Coincidental high neutron flux— 
reading from any two of the three 
channels—would cause the initiation 
of the shutdown signal. This arrange- 
ment precludes the occurrence of 
false shutdowns through possible mal- 
function of any one of the three 
channels. 


6. A separate instrumentation bus 
should be provided to energize those 
instrumentation systems upon which 
the safe operation of the plant de- 
pends. This bus should be fed from 
the battery system through a separate 
motor generator set. This arrange- 
ment insures continuous operation of 
such instrumentation, unaffected by 
anv conceivable plant transients. 

In summation, nuclear reactor 
power plant safety is a function of 
careful design, adequate controls, and 
positive instrumentation which in- 
stantly detects irregular operating 
conditions and provides automatic 
corrective or remedial action. It is 
the responsibility of the instrumenta- 
tion and controls design engineer to 
insure that such effective safety meas- 
ures are simple, foolproof, and ab- 
solutely certain in operation. These 
criteria must be met if nuclear power 
plants are to compete successfully 
with conventional installations. + 
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J. Cenapa & G. H. Muu.er, Fierro Esponja, 8S. A. 
K. W. Ristert, The M. W. Kellogg Co. 


HyL sponge iron production 


Better steel at minimum cost with currently available 
raw materials now possible with the flexible HyL 
gaseous reduction process. Units ranging in size from 


‘Ten IMPACT OF CHANGING tech- 
nology on different areas of the steel 
industry is gradually becoming evi- 
dent. Its effect on scrap use, steel 
plant size, and raw materials will be 
briefly discussed here. 

Instability of the scrap market is 
known to the steel industry through 
its effect on the economics of the 
operation. Within the plant, use of 
scrap requires costly handling opera- 
tions and capital tie-up in re in- 
ventory and scrap preparation acili- 
ties. All the necessary equipment 
employed in the modern scrap yard 
makes it a virtual manufacturing plant. 
A survey made early in 1953 by the 
Institute of Scrap Iron and Steel dis- 
closed that the investment per annual 
ton in scrap yards in the United States 
approximates 7.5 dollars, on a 1-shift, 
5-day week basis. Furthermore, when 
scrap is used in high proportions, 
variance in its composition imposes 
an almost unsurmountable problem 
to the proper quality control of steel- 
making. Rusted scrap is suspected of 
introducing hydrogen to the steel 
which carries through to the ingot 
and causes defective steel. 

More than nine-tenths of the total 
world steel production is obtained 
via the classic iron blast furnace. The 
capital structure of a new steelmaking 
plant is such that it is generally found 
economic to build the blast furnace 
only if its size exceeds 1000 ton/dav. 
This size plant, with its associated raw 
materials preparation facilities and 
finishing equipment requires a huge 
capital investment. 

The inherent flexibility of a HyL 
gaseous reduction plant permits the 
economic operation of units ranging in 
size from 100 ton/dav up to 2000 
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100 to 2000 ton/day can be operated economically. 


ton/dav or more, thus opening new 
wavs of integration to the small steel 
producer. 

Coke can be made only from cer- 
tain coals having special properties 
and characteristics, especially those 
regarding volatile matter, ash, and sul- 
phur content. Unfortunately, these 
coals exist in few parts of the world. 
Only where iron ore and coking coal 
exist in reasonably close proximity can 
a blast furnace development have a 
favorable and stable economic ground. 
The extreme scarcity of such locations 
and the economic pressure towards 
decentralization of iron and_ steel 
plants into smaller units are the rea- 
sons for the great interest of the steel 
industry in methods of iron produc- 
tion like the HyL process. Natural 
gas, being a more abundant source of 
fuel than coking coal, offers more 
opportunities for steel development 
in different areas of the world. En- 
largement of this present territory 
might be expected if the economics 
of gasification of heavy fuels and coal 
is successfully solved. Figure 1 gives a 
comparative representation of the 
fields of application of the HyL and 
blast furnace processes. 

The HyL sponge iron process de- 
rives its name from the Mexican steel 
manufacturing company, Hojalata y 
Lamina, S.A., who developed the pro- 
cess at their works in Monterrey, N.L. 

Several sponge iron producing 
methods were tried in Monterrey, but 
none of them was able to produce 
sponge iron at a cost low enough for 
economical use in low-carbon steel 


The new 500 ton/day sponge iron plant 
at Monterrey. Left are the reforming fur- 
naces, right the reduction reactors. 


production. In the development work, 
the firm received engineering assist- 
ance from the M. W. Kellogg Co., in 
relation to the natural gas reforming 
furnaces which supplied the reducing 
gas used in the HyL process. 


The Monterrey works 


Production facilities in Monterrey 
are operated by Fierro Esponja, S.A.., 
an affiliated company of Hojalata y 
Lamina. To date, the firm has pro- 
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duced more than 150,000 metric tons 
of sponge iron which have been con- 
verted into first quality rolled product 
in Hojalata y Lamina’s mill. The in- 
herent flexibility of the process is 
indicated by the fact that plants 
from 30 to 500 ton/day have been, 
or are, in continuous operation at 
Monterrey. A flow-sheet of Fierro 
Esponja’s facilities is shown in Figure 
9 


The Monterrey works can be di- 
vided into four different areas: ore 
preparation, 200 ton/day sponge iron 
plant, 500 ton/day sponge iron plant 
and experimental pilot plant. 

Ore preparation. Fierro Esponja 
has been integrating its ore prepara- 
tion facilities. Iron ore is unloaded 
from 50-ton railroad cars from whence 
it is automatically conveyed through 
the crushing and screening plants. 
Size fraction ranging from % to 2 in. 
is stored in an adjacent ore yard 
where it is kept separated according 
to the different types in use. Tempor- 
arily, fines are being stored until the 
ore agglomeration unit is completed. 

Intense experimentation is present- 
lv under way in the agglomeration of 
ore fines. Mainly, two types of pro- 
cesses have been tried out with rela- 


tive success in a pilot plant stage, 
vacuum extrusion and disk pelletizing. 
Although no final results are available, 
vacuum extrusion requires lower capi- 
tal investment per unit of output 
than any other agglomeration method, 
and the operating costs may also be 
lower, The reason for this is probably 
the fact that most minus X-in. ore fines 
can be readily extruded without any 
further grinding. Also, air dried or 
moderate-temperature furnace-dried 
extrusions exhibit enough mechanical 
strength to withstand the subsequent 
handling without undue breakage. Ore 
fines used at Monterrey show enough 
plasticity to be extruded directly, but 
the addition of 0.5-1% binding mate- 
rial markedly increases the mechanical 
strength of the agglomerates. 

Although pelletization is a very 
— operation in itself, it offers the 
disadvantage that the material has to 
be carefully prepared as far as its 
fineness is concerned. Pellets made 
from ore fines not sufficiently ground 
will exhibit too much degradation in 
subsequent steps of handling and 
charging into the reactors, Tests have 
been conducted with a disk type 
pelletizer which offers the unique 
advantage of a uniform pellet size. 
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The economics of large scale produc- 
tion of agglomerates are being studied 
in detail to provide the best design 
basis for the future agglomeration 
plant. 

Coarse ore from the screening stage 
is selectively treated according to its 
sulphur content as reported from the 
mining operation. Ores ranging lower 
than 0.15% sulphur are sent directly 
to the sponge iron plant for reduction. 
Ores with more + es 0.15% sulphur 
are roasted before the reduction stage. 
The above limit in sulphur content 
has been established by experience so 
that the sulphur content in the mol- 
ten metal will usually fall within 
specifications and require no sulphur 
refining. 

Ore from a high-sulphur deposit is 
roasted in a battery of four shaft fur- 
naces fed by a common hopper. This 
reduces the sulphur content of the ore 
down to proper levels for steel mak- 
ing. Some conversion of magnetite into 
hematite is also obtained in these 
roasting units, which improves the re- 
ducibility of the ore to a certain de- 
gree. After roasting, the ore is screen- 
ed once again to remove the fines 
produced during its descent through 
the shaft furnace. 
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Table 1. Material and labor require- 
ments for HyL sponge iron plants at 
Monterrey per metric ton of iron. 
200 T/p 500 
Unrrs PLANT PLANT 
Natural Gas.. SCF 25,000 18,000 
Electric 


Energy .. KWH 75 7 
Water ..... M: 4 
Iron Ore 

(65% Fe.) M. ton 1.6 1.6 
Operating 

Labor® .. M.H. 1 0.5 


* Excludes maintenance, overhead and 
ore handling outside battery limits. 


200 ton/day sponge iron plant. 
This unit has been in operation since 
the latter part of 1957. It was designed 
to produce hot sponge iron to be used 
subsequently in the adjacent electric 
furnaces. The plant has two sections, 
gas producing area where the reducing 
gas is produced through the steam- 
methane reforming reaction, and the 
reduction area where the oxygen con- 
tent of the ore is reduced to very low 
levels. 

At the present time, due to a re- 
design of the reduction reactors and 
the addition of a reforming furnace 
formerly in operation in Hojalata y 
Lamina’s pilot plant, the unit is ac- 
tually seuhaned over 250 metric ton/ 
day. The plant, consisting of five 
identical reducing reactors can be 
operated on only four of them, main- 
taining almost full capacity, thus giv- 
ing great flexibility for maintenance 
and repair work. 

500 ton/day sponge iron plant. 
This unit has just gone into operation 
producing cool sponge iron. Although 
identical process principles have been 


68 September 1960 


ORE TO BE HANDLED 


medium 


d 
< 45% Fe 
blest not required net required 
beneficiati HyL not required required required 


fuel cost 


\\N\ 
WAYS 


low cost natural gas N 
and low cost coal YS 


INGEN 


plant size large | small | large | small 


’777) favorable circumstonces for blast furnace applications 


favorable circumstances for HyL process applications 


favorable circumstances for HyL process applications 
if economics of coal gasification is solved 


Figure 1. Comparative applications for the HyL and blast furnace processes. 


used for the design of both sponge 
iron plants, the 500 ton/day unit has 
been designed with a greater degree 
of mechanization and higher heat 
conservation, thereby permitting more 
economical operation, as can be seen 
in Table 1 which gives material and 
labor requirements for both plants. 
As was the case in the 200 ton/day, 
the gas producing section provides the 


Fierro Esponja’s ore yard and roasters. Pictured are the vertical shaft roasters and the conveying system. 


necessary reducing gas so that the ore 
can be reduced and cooled in the re- 
actor vessels. The economics of con- 
centration and briquetting of the 
sponge iron is presently being investi- 
gated in some detail in an experimen- 
tal unit incorporated into the opera- 
tion of the new 500 ton/day plant. 
This unit, which has a production 
capacity of nearly 100 metric tons of 
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briquettes per day, has been set up to 
study whether the expense of benefi- 
ciation and briquetting is made up by 
the credit gained during the walting 
of this lower gangue briquetted sponge 
iron. 

Generally, sponge iron must be re- 
duced in size to bring about effective 
separation between the iron and the 
gangue. The effectiveness depends on 
the manner in which the iron and the 
gangue appear, A fine grained inter- 
mixing structure will require a higher 
degree of size reduction than a coarse 
grained structure. Therefore, the size 
to which sponge iron will have to be 
crushed to effect a satisfactory elimi- 
nation of gangue, will vary from one 
ore 

In the existing set-up, nge iron 
fines from the 500 alter plant are 
ground for silica liberation, u ded, 
and briquetted in a ram ony bri- 
quette press. Upgrading is accomplish- 
ed by drum type dry magnetic con- 
centrators where silica content is re- 
duced to less than 3% in the final con- 
centrate. This requires grinding the 
sponge iron down to 48-mesh. Ex- 
perience indicates that impact mills 
perform better than any other type of 
mill for this particular application, 
because the latter cause the smearing 
of iron particles over the nonm 
silica grains thus interfering with the 
magnetic selection of the particles in 
the concentration stage. 

Experimental pilot plant. An ex- 
perimental pilot plant is being erected 
with special facilities for studying 
the effects of several parameters on 
the reduction cycle. The experimental 
set-up will allow investigation of basic 
process principles production 
problems encountered in the large 
scale operation in Monterrey, or else- 
where, in a HyL unit. Study of the 
possibility of using different fuels to 

oduce reducing gases for the process 
be 

The plant, which will consist of one 
six-ton capacity reactor and its as- 
sociated gas uci equipment, 
will also be of dif- 
ferent sources under controlled con- 
ditions in order to determine their 
reducibility and possibility of being 
sucessfully used in a HyL gaseous re- 
duction unit. 


Sponge iron melting 

Sponge and sponge-scrap mixtures 
have been melted in electric arc-type 
furnaces varying in size from six to 
sixty-five tons of metal per charge. 
The complete range from 100% scrap 
to 100% sponge charges has been 
covered, with the greatest number of 
heats around the 50% level. 
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Figure 2. Flow sheet of Fierro Esponja works in Monterrey, Mexico, consisting 
of the ore preparation section, a 200- and a 500-ton/day sponge iron plant. An 
experimental pilot plant (not shown) is under construction. 


Most of the melting has been done 
in the larger furnaces which have a 
refractory-lined 17-ft. diam. shell, dish- 
ed bottom, swinging roof and elec- 
trode assembly, three 20-in. electrodes 
through the roof, electrodes positioned 
automatically and individually, ta 
at six different electrical potentials, 
positioners actuated by im 
sensing, access door on one side and a 
discharge trough on opposite side, 
and the whole assembly on a tilting 
axis centered between door and dis- 


charge trough. 

The of charging the fur- 
nace, currently in favor in the larger 
furnaces for heats of up to 70% sponge 
iron, consists in adding sponge iron 
around a central cone of scrap. In a 
typical heat for a 65-ton furnace, 8-10 
tons of scrap are placed in a conical 

ile in the center of the furnace and, 
y means of a tilting bucket, 26-28 
tons of sponge iron are added around 
the cone scrap in such manner 


that the charge is slightly depressed at 
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the center and that most of the 
vertical furnace walls are covered by 
sponge except for the section at and 
around the water-cooled access door. 

Sponge iron is not as good an elec- 
trical or thermal conductor as scrap, 
and as a consequence, only that sponge 
which receives the arc or direct radi- 
ation is melted rapidly. With the above 
method of charge placement, —_ 
penetration is primarily in the scra 
after the first have 
penetrated. The scrap pieces have 
the density of massive iron, above 7, 
whereas sponge has a = density 
of about 3, Since the bulk density of 
scrap is lower than that of sponge, it 
follows that the interstitial voids in 
the scrap are much larger —_ those 
in the sponge. The larger voids permit 
more af molten metal 
away from electrodes into a pool on 
the furnace floor. 

The central portion of the charg» is 
melted until only a lining of unmeited 
sponge around the furnace wall re- 
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mains, At this point, a second bucket 
of 17-19 tons of sponge is added and 
the process repeated, the sponge mel- 
ting being aided in the second charge 
by the good heat transfer properties 
of the molten pool of metal already 


present, 


After most of the charge has been 
melted, acid slag is largely removed 
and lime is added to give a lime-to- 
silica ratio of about 2 to 3 in the 
residual slag. Simultaneously, the bal- 
ance of 10-12 tons of scrap is added. 
After cumpletely melting this last 
charge, refining follows a normal 
course, varying with sulphur and phos- 
phorous contents of sponge-scrap mix- 
tures. 

Table 2 gives consumption and 
yield averages for a series of 21 melts 
which were made following the nor- 
mal HyL melt shop practice. The first 
three items of the furnace charge 
represent the iron charged into the 
furnace as scrap, sponge, and ore. The 
latter is added only as required for 
carbon or phosphorous removal. 

Sponge iron melts, depending upon 
residual oxygen content of sponge 
iron, usually require a ter amount 
of carbon addition to the bath than 
scrap melts. The residual oxygen is 
adjustable at will and could be almost 
completely eliminated in the sponge 
iron plant at the expense of a greater 
reaction time. Under Monterrey con- 
ditions, the best economic balance 
from ore to ingot corresponds to an 
oxygen elmination in the sponge iron 
plant of about 90%, Remaining oxy- 
gen is removed during melting by 
reaction with carbon to form carbon 
monoxide. Cold nge iron has, as 
produced, around 1.5 to 2% carbon, 
and additional carbon may be added 
if required, either to the sponge iron 
or to the melt. It is important to note 
that CO evolution produces a bath 
boiling action which brings about a 
desired circulation of metal favorable 
to the development of uniform temp- 
erature throughout the bath and which 
accelerates refining reactions. 

The electrical energy required to 
melt sponge iron is un 
higher than that required to melt 
scrap due to the additional silica con- 
tent. However, this increase is par- 
tially offset by the following facts: 
Sponge iron, having a higher bulk 
density than scrap, permits heavier 
single charges for a given size fur- 
nace, thereby diminishing the number 
of recharges, and thus decreasing heat 
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. . . most effective ways to increase yields have been to increase the extent of 
reduction of sponge iron, to lower gangue content of sponge, or to add carbon 
to combine with the residual oxygen of the sponge. 
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and time losses; also, during the melt- 
ing of the sponge iron, power con- 
sumption is very uniform and can 
be maintained at peak throughout the 
melt, This accounts for the fact that 
energy consumption proves to be 
only slightly higher for sponge iron 
than for scrap. 


Table 2. Summary of consumption and 
yield averages, melting scrap-sponge 
charges at Hojalata y Lamina, S. A. 


NuMBER OF HEaTs 21 
Metric 

FurRNACE CAPACITY Tons 65 

SpoNncE/ SCRAP %/% 63/37 


FURNACE CHARGE 
Scrap (Feeq.) Kg/mton 374 
Sponge Iron 
(Fe eq.) 
Oxides (Fe eq.) 
Lime 
Carbon 
Manganese 
compou: 
Fluospar 
Patching cement 
Other® 
Evectric ENERGY 
Charge to tap kwhr/m ton 
TIME 
Power on 
(net time) 
Tap to tap 
(gross time ) 
Ingot metal 
yield Kg/mton 889 
Final Carbon % 0.10 
* Materials like gangue, residual oxygen, 
- foreign materials, etc. 


3 3 8 


2 2 


minutes 226 


295 


Other test data indicate that ingot 
metal yields are improved when either 
or slag-forming gangue and iron 
oxide content of slag is reduced, The 
most effective ways to increase yields 
have been to increase the extent of 
reduction of sponge iron, to lower 
gangue content of sponge, or to add 
carbon to combine with the residual 
oxygen of the sponge. Optimum re- 
sults may be ained at different 
levels depending upon ore character- 
istics, cost of gaseous fuels, and other 
local considerations. 

In addition to Hojalata y Lamina, 
S.A. (HYLSA), sponge iron has also 
been melted in electric arc furnace by 
Aceros de México, S.A. (AMSA) fol. 
lowing same general procedures above 
and with generally similar results. 


Quality 

A problem in the use of scrap that 
has become increasingly important in 
recent years is the growing contamina- 
tion of melting stock by residual ele- 
ments in carbou steel. Common ele- 
ments encountered in the manufacture 
of iron and steel are C, Mn, P, Si, 
S, the contents of which can be 
controlled by proper charging and 
subsequent refining of the steel bath 
to meet the desired chemical and 
physical specifications. However, there 
are certain other elements usually pres- 
ent in steel, like Cu, Ni, V, Sn, etc., 
which can not be eliminated by com- 
mon furnace practice. In general, these 
elements are undersirable in plain 
carbon steels, due to their deleterious 
effects on certain properties, such as 
surface, deep-drawing, or weldability. 

Replacement of a portion of scrap 
by sponge iron in the electric furnace 

arge decreases the amount of resi- 
dual elements in the steel. Iron ores 
normally used contribute little as resi- 
dual elements. Sponge iron, being 
made directly from ore will yield a 
higher quality steel than that obtained 
from melting scrap. It has been found 
that sheet fabricated from sponge iron 
melts is an ideal material for deep 
drawing applications. Weldability of 
sponge iron sheet is also increased 
over that exhibited by scrap-made 
steel. 

Improvement of the steel surface 
obtained with the use of sponge iron 
in the furnace charge, promotes a 
much better product quality in en- 
ameling and tinning ations, where 
surface quality is of utmost impor- 
tance. 
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Organic pilot plant operations 


Versatile pilot plants provide valuable operating know-how in the 
dynamic fine chemical industry. Here are three typical cases— 
Claisen condensation, Grignard reaction, catalytic hydrogenation. 


Tux MANUFACTURER OF FINE CHEM- 
icaLs, along with other segments of 
the chemical industry, is faced with 
the problem of whether to pilot a new 
process at a level intermediate be- 
tween bench scale and full manufac- 
turing level or proceed directly with 
the installation of a macroplant based 
on laboratory information. Obviously, 
considerable time could be saved by 
elimination of the piloting phase, but 
the pitfalls are many and in our ex- 
‘any intermediate scale operation 

as been found to be the more eco- 
nomical approach because it pre- 
cludes costly errors. Many times re- 


actions that work well in one to five- 
liter flasks function rly when ex- 
anded even 100-fold to a pilot plant 
evel. Differences in surface to 
ratio, rates of heating and coolin 
degrees of agitation, and rates of ad- 
dition of reagents all may have a 
profound effect upon the yield and 
quality of product. Thus, the desire 
to provide the design engineer with 
a foolproof process militates against 
the elimination of the piloting stage. 
In addition to establishing the va- 
lidity of the process, there are at least 
two important dividends which result 
from piloting the process. First, 


thorough development of the operat- 
ing procedures at the intermediate 
scale usually results in the production 
of sufficient material to explore the 
full potentialities of the new product 
in its field of application; and second, 
the pilot study provides operating 
know-how which is of inestimable 
value in starting the full-scale plant. 


Ideal pilot plants 

In a progressive research organiza- 
tion, the chemist is not limited in his 
choice of reaction or its operating 
conditions as long as he can show 
satisfactory yields, quality of end 


Isometric front view of scale model of Claisen and Grignard pilot plant equipment installed by Merck Sharp and Dohme. 
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Figure 1. Flow sheet showing versatile pilot plant equipment to be installed for performing Claisen reactions. 


product, and economy of manufac- 
ture. Therefore, an up-to-date pilot 
plant should have the facilities to run 
on very short notice any chemical re- 
action under any conditions that a 
chemist can run in the laboratory and 
obtain a reproducible yield and prod- 
uct quality. The gamut of reactions 
will involve gas, liquid, and solid 
pam temperatures ranging from 
iquid nitrogen to flaming heat; and 
pressures from full vacuum to thou- 
sands of pounds per square inch. 
Frequently, the process to be pi- 
loted will utilize such difficult chemi- 
cals as hydrogen cyanide, phosgene, 
hydrogen fluoride, ozone, and hydro- 
gen sulfide; necessitating careful 
scrubbing of vent gases as well as 
maintaining a safe concentration of 
these reactants in the operating zones. 
Other reagents such as sodium, metal 
hydrides, and active catalysts may be 
hazardous from the standpoint of fires. 
Still others, particularly the volatile 
combustible solvents, can create ex- 
losive mixtures which can be ignited 
y static discharges. Thus, electrical 
equipment must be explosion proof. 
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The wide variety of reagents poses 
many problems oF finding suitable 
materials of construction. Today, ordi- 
nary carbon steel is useful mainly in 
bringing the utilities to the chemical 
reactions; the equipment in which the 
reaction is run is constructed of glass- 
lined steel, stainless steel, silver, 
nickel, and Monel. Exotic materials 
such as Duriron, Durichlor, the Has- 
telloys and other alloys, tantalum, 
titanium, glass, porcelain, carbon, and 
plastics are utilized. 

The scale of piloting is always im- 
portant in any chemical process. 
Wherever possible it is desirable to 
pilot as near to the full-scale = as 
possible. In the heavy chemical indus- 
try, it is usually necessary to extra 
late in the range 100 to 1000-fold, 
but fortunately in the fine chemical 
industry, where the volume of prod- 
uct required is smaller, nepiicien 
is about one magnitude less—namely 
10 to 100-fold. 

In general, the majority of the re- 
actions in the fine chemical industry 
are of the batch type. Long holding 
times to complete reaction, low rates 
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of addition of reagents, and low rates 
of heat and mass transfer preclude 
placing many reactions on a continu- 
ous basis. Also, the volume of product 
required dictates against installing 
continuous equipment. However, it is 
not uncommon to find combinations 
of batch and continuous reactions 
where they can be coupled effectively. 

Continuous reactions find applica- 
tions in less than 10% of the cases 
in this industry. Typical examples of 
continuous reactions are the oxidation 
of aldehyde collidine with nitric acid 
in the manufacture of nicotinic acid 
and the conversion of dextrose to ara- 
bonic acid by air oxidation in the 
liquid phase in the production of 
Vitamin B, (Riboflavin). 

To exemplify the piloting of batch- 
type organic chemical reactions, three 
typical unit processes have been se- 
lected, aaa (1) a Claisen Con- 
densation, (2) a Grignard Reaction, 
and (3) a Catalytic Hydrogenation. 


Claisen condensation 
A Claisen condensation is typified 
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by the following equation: 


C,H, CHO+CH;C-OC, Hs 
Na,O-5C 


GH 


In the fine chemicals industry a rather 
high percentage of processes employ 
this type of reaction. Piloting of this 
reaction presents the engineer with 
several unique problems. 

The Claisen condensation proce- 
dure obtained from laboratory experi- 
ments used a sodium hydride emul- 
sion in benzene. After completion of 
the condensation, the reaction mixture 
was charged to an aqueous solution 
of ammonium thiocyanate and hydro- 
chloric acid, From this mixture, the 
desired intermediate arated on 
cooling and was isolated by filtration. 
This procedure had been run in 250- 
500 ml. laboratory flasks and it be- 
came neces to operate a 
plant within 24 hr. at a daily sab af 
at least 200 times this capacity. 

The immediate task was to decide 
on an arrangement of available equip- 
ment. A 100-gal., glass-lined reactor 
with impeller-baffle type agitation and 
a flush- valve was chosen for 
the hydride reaction. Since the unit 
was not directly connected to a sec- 
ond vessel where the thiocyanate re- 
action could be run, in the interest of 
time, it was decided to add sufficient 
water to the completed hydride re- 
action to decompose any residual so- 
dium hydride, The batch was then 
to be dropped into a kettle 
the aqueous thiocyanate-acid solution 
and transferred to a still in another 
building for completion of the reac- 
tion. Eight runs were made pay 
technique with yields of only of 
those Obtained in the laboratory (de- 
spite the fact that these handling 
operations were duplicated in the lab- 
oratory with no adverse effects). The 
yield problem a to be resolved 
as Batch 7 and 8 were much closer 
to expected results, but in Batch 9 
the unexpected happened. As in all 
prior runs, sufficient water was added 
to the 100-gal. vessel to decompose 
all the sodium hydride charged and 
after 20-min. aging the batch was 
dropped into the aqueous thiocyanate 
solution in the open kettle. When 
about one-quarter of the batch was 
dropped, a fire started in the kettle 
which was fed by benzene from the 
100-gal. reactor. Fortunately, nobody 
was injured and the sprinkler system 
adequately minimized damage to the 
equipment and building. 


The fire was believed to be caused 
by an unreacted piece of sodium hy- 
dride lodged in the annulus around 
the flush bottom valve. When the 
batch was ped to the kettle, the 
fluid flow dislodged this piece and 
discharged it into the water in the 
open kettle causing the spark to ignite 
the benzene. 

This reactor obviously could no 
longer be used. A 30-gal. 304-type 
stainless steel unit with no bottom 
outlet was available, but even using 
this there could be no assurance that 
all the hydride would decompose. 

This new unit was redesigned and 
within two days the ee, changes 
were completed to it safe opera- 
tion, A dow leg was added 
to the 30-gal. unit and was connected 
with flexible stainless steel tubing to 
an inlet nozzle on a new 50-gal. - 
lined still which had been installed. 
After quenching in the 30-gal. stain- 
less steel unit and aging as before, 
the batch was blown into the thiocya- 
nate solution in the 50-gal. glass- 
lined unit. All ations were con- 
ducted remotely and the batch was 
handled in an atmosphere of nitrogen. 
Not only was safety achieved, but 
satisfactory laboratory yields were im- 
mediately attained in this equipment. 

This is an example of the need for 
versatile equipment. Our pilot plant 
at Rahway, N. J., is being renovated 
at this time and equipment will be 
installed similar to that shown in 
Figure 1 with more adequate feed 
tanks, rotameters, instruments, and re- 
motely operated valves. 


Other Claisen considerations 

From the of economy, 
a sodium sand is far cheaper to use 
than sodium hydride. The use of so- 
dium sand was investigated in the 
process discussed earlier. The 30-gal. 
vessel was equi with a scraper- 
type agitator turbine on concen- 
tric shafts to obtain a good sodium 
dispersion. One of the added advan- 
tages of a sodium sand over sodium 
hydride is the elimination of the 
emulsifying oil, therefore toluene, sec- 
butyl-benzene, or a similar high boil- 
ing solvent can be used. 

The sand is made by heating to 
above the melting point of the sodium, 
vigorously agitating to effect the dis- 

ion, and then cooling to less than 
80°C without agitation. If agitation 
is continued during cooling, the sand 
may re-agglomerate, causing severe 
agitation problems and loss of the 
sand, However, after cooling to below 
the melting point of the sodium with- 
out agitation, the mixture may then 
be agitated and an excellent sand re- 
sults. 
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While there were many interesting 
aspects to the development of this 
particular Claisen reaction, one other 
point should be discussed. Moisture 
presents a serious problem to the con- 
trol of any Claisen reaction. In pilot 
plant equipment, which is used for a 
variety of reactions, the cust 
procedure for drying is to boil out 
with acetone and then with ether until 
the Karl Fischer moisture determina- 
tion on the ether boilout is no higher 
than that on the ether charged. This 
initially assures a dry still, but there 
is moisture in the solvent charged 
to the sodium hydride. In the par- 
ticular case under discussion, it was 
found to have the moisture 
content of the benzene at 0.2 mg./ml. 
(~ 0.02%) or less since any higher 
contents markedly affected the ield. 
Luckily this level is not too difficult 
to attain in solvent recovery systems, 
but before this maximum was estab- 
lished we were studying drying of re- 
covered benzene with Molecular 
Sieves. It would seem simple to com- 

letely dry such a solvent merely 
Sistilling a portion of it from a sti 
as an azeotrope, leaving dry benzene 
behind. While this m works in 
laborat equipment, it does not 
work well in a standard still. We have 
sampled the vapors above the liquid 
in such a system and found that the 
moisture is not carried out. Perhaps 
an inert gas sweep would help, but 
this is too costly. Thus, it is very im- 
portant in this type of reaction to es- 
tablish the precise limits of allowable 
water. 
Grignard reaction 

The Grignard reaction is another 
unit process which in some respects 
is similar to the Claisen reaction, yet 
in some ways different pod a 
distinct problem in itself. Most Grig- 
nard reactions are of the type: 


R'X+Me—>R'MeX 
R'MeX+#RC-H —+R-CH-R' 
OMsX 
R-CH-R' + Me(OH)X 
OH 


The particular reaction discussed 
here is somewhat more interesting 
since the Grignard reagent is con- 
verted to dimethyl cadmium prior to 
coupling. Once again we were faced 
with a rush job and had to rely on 
the adaptability of our equipment to 
pilot the process. The dimethyl cad- 
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mium was to be prepared by adding 
methyl magnesium bromide to cad- 
mium chloride. 


2 CHsMeBr + CdCl, 


+ 2McBrCt 


The Grignard reagent could have 
been prepared from magnesium turn- 
ings and methyl bromide, but in the 
interest of time it was decided to avoid 
this well known step and to concen- 
trate on the real development prob- 
lems—the formation of the dimethyl 
cadmium and the coupling reaction. 
Grignard reagents are available com- 
mercially and the methyl magnesium 
bromide was purchased in 50-gal. 
drums, This brought up the first prob- 
lem oe how to charge the re- 
agent in a safe fashion. The system 
decided upon is shown in Figure 2. 

The shop prepared the necessary 
lines welded to bungs to fit the stan- 
dard 50-gal. drums, The full drum 
was placed on a scale and the vent 
line and nitrogen line attached first. 
When the large bung was removed, a 
—— sweep was started imme- 
diately, After five minutes purging, 
the charge line was inserted and con- 
nected to Still 608-A. Still 608-A had 
previously been dried using the pro- 
cedure discussed earlier and was 
purged of air by applying vacuum and 
venting with nitrogen three times. 
Then 20 in. of vacuum was built up 
in St-608-A and 2 lb./sq. in. gauge 
nitrogen pressure put on the . 
The charge valves were opened and 
the requisite weight, plus eight 
pounds line holdup, removed from the 
drum. The valve at the still was 


closed, the nitrogen shut off, the drum 
vented, and the eight pounds of hold- 
up drained back into the drum. All 
valves were closed and one pound of 
positive nitrogen pressure was left on 
the drum until the next batch. 
Twenty-three pilot batches were run 
in this fashion with no problems in 
handling the Grignard reagent. 
Changing drums caused no opera- 
tional difficulties. 

Ether was added to a thoroughly 
dried 100-gal. glass-lined still (St- 
608) located below St-608-A. D 
cadmium chloride was added throug 
the man-head. The still was then 
closed and purged three times with 
vacuum and nitrogen. 

Once again, as in the Claisen reac- 
tions, moisture is a problem. We es- 
tablished a Karl Fischer maximum of 
0.1 mg./ml. H,O for the ether and 
0.5% for the CdCl,. Another variable 
entered into this reaction, the physical 
condition of the cadmium chloride. 
Using Merck’s milled, dried cadmium 
chloride, all results were satisfactory. 
Later, we started using unmilled, 
dried cadmium chloride from other 
sources; and the yields fell off dras- 
tically. After milling, each of these 
materials was found entirely satis- 
factory. 

The dimethyleadmium was pre- 
pared by slowly dropping the Grig- 
nard reagent from Still 608-A into 
Still 608 with brine cooling on the 
latter still. The reaction is consider- 
ably exothermic, but easily controll- 
able. After all the Grignard reageant 
was added, the mixture was refluxed 
at 85°C for two hours. After cooling, 
it was necessary to sample and assay 
the dimethyl-cadmium for complete- 
ness of reaction before proceeding 
with the coupling reaction. The assay 


was the standard Gilman test for un- 
used Grignard reagent, but sampling 
was not a simple matter. The sam- 
pling method is shown in Figure 3. 

The valve (I) was opened and a 
length of copper tubing inserted 
through the vals and sight glass into 
the still. Through this was passed a 
length of polyethylene tubing reach- 
ing into the batch. The external end 
of this tubing was attached to an 
evacuated bottle where the sample 
was collected. 

Once the completeness of reaction 
was ascertained, the coupling was run 
without incident. The entire reaction 
mixture required a quench in aque- 
ous hydrochloric acid. Two methods 
are available: dropping the batch 
slowly into acid-water, or adding the 
acid-water solution to the Grignard 
reactor. In the pilot plant, the latter 
method was used without difficulty. 
However, a rock-hard annular ring of 
inorganic salts was always found 
around the flush bottom outlet after 
discharge of the batch. This never 
caused any plugging problems. When 
this process was transmitted to the 
factory, the decision was made to re- 
verse the method of decomposition to 
preclude water from entering the Grig- 
nard unit and thus save on drying 
operations. This same inorganic cake, 
without any water to dissolve part of 
it, plugged the outlet valve and be- 
came a problem to the production 


group. 
New pilot plant facilities 


Our renovated pilot plant at Rah- 
way also includes a new Grignard 
unit with provisions for versatility and 
adaptability built in to handle and 
operating procedures such as 
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Figure 2. System used for charging Grignard reagent. 
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Figure 3. Sampling 


system used in Grignard reactions. 
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the one just described. A flowsheet of 
the new unit is shown in Figure 4. 

Both this Grignard unit and the 
Claisen shown earlier will be operated 
by remote control, An instantaneous 
thermocouple (in tantalum tip) will 
be provided for each vessel since in 
both these processes it is imperative 
to hold within narrow temperature 
limits. A means of measuring off gas 
volumes is provided to judge com- 
pleteness of the reactions since in 
Claisen reactions hydrogen will be 
evolved and in some Grignards, me- 
thane will be evolved. The off-gases 
are run through mercury traps to per- 
mit proper purging of air from all 
equipment. 

The question of whether to use 
steam and water in the still jackets 
rather than hot oil or some other heat 
transfer agent such as Dowtherm has 
been debated. It is our opinion that 
as long as the vessels are —— 
operated, we have better control wi 
steam and water. With the wide va- 
riety of operating conditions, there 
are many reactions that are touchy 
and alternate heating and cooling may 
be necessary. Dowtherm and hot oil 
systems do not lend themselves to 
rapid cooling, 
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Figure 4. Flow sheet of new pilot plant unit for evaluating operating procedures for a variety of Grignard reactions. 


Only one condition still causes us 
some concern. The best way to tell 
if a Grignard reaction is going prop- 
erly is to observe it through a sight 
glass. Since it is almost invariably run 
at reflux, temperature is no indica- 
tion. If a man must go in the cubicle 
to look at the reaction, why have a 
remotely operated set-up? Once the 
reaction starts, it is easy to keep it 
going and all further operations can 
be run remotely. Only a small amount 
of reactant should be necessary to 
start the Grignard reaction, thus mini- 
mizing the hazard. However, we pro- 
pose to investigate periscopes and/or 
T.V. viewers to solve this problem. 


Catalytic hydrogenations 

The catalytic hydrogenations of in- 
terest are at relatively low pressures, 
with 2000-5000 Ib./sq. in. gauge the 
top of the range, and most running 
less than 150 lb./sq. in. gauge. The 
catalysts are usually Raney nickel, or 
more recently the Girdler nickel cata- 
lysts and noble metal catalysts such 
as Palladium-on-Charcoal. 

The catalytic hydrogenations from 
the chemists are invariably run in 
rocker-bombs under constant volume 
conditions. In almost all cases in the 


few years—and this embraces at 
east 10 such processes—it has been 
found that not only the amount of 
catalyst but more often the pressure 
required could be reduced consider- 
ably in the transition to constant pres- 
sure hydrogenation in the pilot plant. 
While the amount of catalyst and the 
pressure required vary from process to 
process, in general the amount of 
catalyst can be reduced to one-third to 
one-fifth of that required in rocker- 
bombs. In general, when rocker-bomb 
pressures were in the range of 100- 
200 Ib./sq. in. gauge, equally good 
results at about 50 Ib./sq. in. were 
obtained in the _ plant. This is 
indeed fortunate, for materials of con- 
struction compatible with the variety 
of processes handled are frequently 
limited to those offering excellent cor- 
rosion resistance. Our pilot plant 
equipment consists of three hydrogen- 
ators—a 5-gal. stainless steel unit good 
to 5000 Ib./sq. in. gauge, a 50-gal. 
stainless unit good to 100 lb./sq. in. 
gauge, and a 50-gal. glass-lined unit 
good to 150 lb./sq. in. gauge. Inter- 
mediate range pressure equipment is 
under . onstruction. An American fab- 
ricator :ceently put on the market 
a tam. Jun: lined reactor which should 
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open new doors for those faced with 
high pressure work under corrosive 
conditions. 

In general, water wet (or damp) 
catalysts are used since the small 
amount of water introduced on the 
catalyst is negligible. Where it is es- 
sential to preclude water, the wet 
— is charged to the still and 
dried by solvent washing and decan- 
tation in the unit. On occasion the 
catalyst has been added in a plastic 
bag which is dissolved by the solvent. 
To do this in open Kettle equip- 
ment is inviting a flash fire. Azeotropic 
removal of moisture from a catalyst 
may markedly reduce the activity of 
the catalyst. 

Once the catalyst is charged, and 
dried if necessary, the still is purged 
of air following the same procedures 
described earlier. The batch is then 
charged to the catalyst, the still 
purged again, and the nitrogen from 
the purge is replaced with hydrogen, 
with the agitation stopped. Once 
under hydrogen, a new leak rate is 
determined (a leak rate under hydro- 
gen is run prior to any charging and 
must be less than 3 Ib./sq. in. gauge 
in 15 min. at 100 Ib./sq. in. gauge). 
The batch is brought to desired tem- 
perature with the agitator running, 
and the rate of hydrogenation deter- 
mined by pressure drop on the hydro- 
gen cylinders. 

One interesting point, which now 
seems obvious, was proven on two 
recent hydrogenations. The 50-gal. 
stainless steel unit is a fully-baffled, 
turbine-agitated vessel, while the glass 
unit has the standard Pfaudler impel- 
ler-baffle combination. Both have 
variable speed agitators. In the cases 
in point, where material of construc- 
tion was not critical, hydrogenations 
were run in both vessels. Similar hy- 
drogenation rates were obtained in 
each vessel if the hydrogen was fed 
subsurface in the stainless unit and 
above the surface in the glass unit. 
Adding hydrogen above the surface 
in the stainless unit gave much slower 
rates. In the fully-baffled unit the 
liquid surface is essentially flat and 
only a small surface area is presented 
for absorption of hydrogen. However, 
in the glass-lined unit, 
at agitation speeds above 100 rev./ 
min., considerable vortexing occurs 
which draws the hydrogen into the 
liquid and thus is similar in action to 
subsurface addition in the stainless 
unit, At agitation speeds below 90 
rev./min., the glass-lined unit was 
inferior. Tests were not run with sub- 
surface additions of hydrogen in the 
glass-lined unit. 

Following completion of the hydro- 
genation, unit is purged of hy- 
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drogen with nitrogen and the batch 
pumped or blown through a closed 
pressure filter, set with a reliable fil- 
ter medium such as Ertel pads, to re- 
move catalyst. The filter contents are 
washed with solvent and the washes 
added to the batch. The filter then is 
blown with nitrogen and finally 
flooded with water so that the catalyst 
can be discharged safely. 

In some cases, it has been ible 
to reuse the catalyst several times 
without regeneration. Where Raney 
nickel is used, this is easily accom- 
plished by allowing the catalyst to 
settle and remain in the still as the 
batch is blown. When such low den- 
sity catalysts as Pd-on-Charcoal are 
used, we recycle them from the pres- 
sure filter. 


Pilot plant operations summary 


We have tried in the preceding 
discussion to present some of the 
problems and some of the solutions to 
piloting processes in the fine chemi- 
cals industry. We have attempted to 
show the need for adaptability and 
versatility of equipment and the inge- 
nuity of the development chemists 
and chemical engineers. 

Only a few of the many unit proc- 
esses with which the pilot plant en- 
gineer is faced have been discussed. 
Each complete process often contains 
five or more unit process — and 
some, such as steroids, involve as 
many as 20 to 40 we 

Two questions which might well be 
asked concern how long do we pilot 
the process and what do we do with 
the product. The answers to both 
questions are interrelated. The prod- 


Gillin 


Philip G. Colin is director of Merck's 
Rahway, N.J., pilot plant. His current 
work is on development of processes 
for synthetic fine organic chemicals, 
recovery of products manufactured by 
microbiological processes, and prepa- 
ration of special inorganic compounds 
for the electronics industry. A regis- 
tered patent agent, Colin received a 
B.S.Ch.E., B.S.E.E. and Ph.D. in Phy- 
sical Chemistry from the U. of Wash- 
ington. 


James Gillin is manager of the 
Merck pilot plant. Joining the company 
in 1951, he has held the posts of 
senior chemical engineer and group 
leader in chemical engineering develop- 
ment. He received a B.Ch.E. and Ph.D. 
from Cornell. 


uct we produce is used for safety 
(toxicity) testing and field (clinical) 
trials. We continue to pilot the process 
with three objectives: 

1, to develop the process and estab- 
lish operating yields. 

2. to supply material for field trials. 

3. to obtain the operating know- 
how to start the full-scale plant. 


In the case of establishing operat- 
ing yields, we strive, and in most 
cases succeed, to attain the optimum 
yields reported by the laborat 
chemists. Attainment of these yie 
is not necessarily coincident with 
completion of the development of the 

rocess. In some instances, we have 

n able to reach laboratory yields 
almost immediately while a great deal 
of effort needs to be expended to de- 
velop the process to one easily and 
reproducibly handled in -scale 
production. However, it seems almost 
always true, that when the actual op- 
eration appears simple, the yields are 
the hardest to attain, This latter situa- 
tion may be a result of something 
very subtle. A few years ago. for ex- 
ample, we had a very easy extraction, 
concentration, and crystallization to 
run at the end of a long process. Lab- 
oratory checks found the product in 
proper quantity in the solvent to be 
Indeed, even laboratory 
isolation of an aliquot of the pilot 
batch gave expected results. The solu- 
tion to this problem lay in the plastic 
tubing to transfer the extract 
into a concentration unit. The solvent 
was removing a plasticizer from the 
tubing, which, even in small amounts, 
completely upset the crystallization 
from the concentrated solvent. A sim- 
ple solution, however it was not easy 
to discover. 

Once we have reproducibly at- 
tained desired yields and have de- 
veloped a good procedure, we transfer 

ations to the Production Division. 

T we are ready to market the prod- 
uct, we will go from the pilot plant 
directly to the full-scale plant. If fur- 
ther field testing is required, we will 
transmit the process to an interim 
production area of the factory. In 
either case, the pilot plant engineer is 
assigned to the break-in of the process 
in full-scale equipment. If the process 
has been piloted properly, there will 
be no problem on the break-in. Our 
record of transferring processes from 
the pilot plant to factory is excellent 
with expected yields being attained 
almost immediately in 
every case. We feel that this is the 
eatest value of a pilot plant in the 
6s chemicals industry—that expected 
yields can be obtained on start-up of 
production units. 
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The Ljungstrom Air Preheater at the B. F. Goodrich Company Shelton Plant is installed 
directly over the 65,000 lb/hr Wickes boiler. Flue gas leaving the boiler at 615°F passes 
through the circular rotor, which absorbs the heat and releases it into the incoming air. 
Preheated combustion air improves combustion, makes fuel burn cleanly. This Package 
Air Preheater was factory-assembled, and required only 100 manhours to install. 


At B. F. Goodrich Co.’s Shelton Plant 


Air Preheater boosts combustion 
air temperature 345°F... gives 
6% more thermal efficiency 


“Only a Ljungstrom® Air Pre- 
heater, with its continuous regen- 
erative principle, could meet our 
requirements”, says A. G. Sando- 
mirsky, Manager of Engineering 
at the B. F. Goodrich Company, 
Shelton, Conn., plant. “We pro- 
duce foam rubber 24 hours a day, 


five and six days a week. With an 
Air Preheater we can meet process 


_steam requirements more econom- 


ically, and an Air Preheater 
helped us to justify the installa- 
tion of high efficiency, high pres- 
sure equipment for by-product 
power generation.” 


For more information, turn to Data Service card, circle No. 18 


Here’s why the Shelton plant 
meets its requirements best with 
a Ljungstrom Air Preheater: 


1. Ljungstrom is the most efficient 
heat exchanger you can buy. The 
Ljungstrom rotor revolves contin- 
uously through the flue gas and 
incoming air, thus absorbing heat 
and releasing it from the same 
surface. Since the heat doesn’t 
have to pass through anything, 
each inch of rotor surface is as 
efficient as one foot of a tubular 
recuperator. 


2. Ljungstrom is the most reliable 
heat exchanger you can buy. All 
heat exchange elements pass 
through the entire air and gas 
streams. The temperature of the 
elements in the coolest region — 
where fresh air enters — is actu- 
ally an average of the gas and air 
temperatures, so it’s consistently 
higher than the coolest point in a 
recuperative heat exchanger. Re- 
sult: no cold spots, less chance of 
moisture formation. 


3. Ljungstrom is easiest to main- 
tain. You can inspect it — and 
clean it—while it’s running. Heat 
exchange elements are divided 
into modular baskets that can be 
replaced individually without dis- 
turbing the other elements. You 
can even reverse the elements if 
the surface has thinned on one 
edge, effectively doubling the life 
of the heat exchange surface. 


For more information on the 
Ljungstrom continuous regener- 
ative principle, or on the Air 
Preheater that meets your re- 
quirements, phone MUrray Hill 
2-8250 or write to The Air Pre- 
heater Corporation. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17, N.Y. 
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PROGRAM 


abstracts 


The Machine Computation Committee of the A.I.Ch.E. is interested 
in receiving program abstracts for publication as part of its program 
interchange activity. Details of this activity are given in the Guide 
to Abstracts and Manuals for Computer Program Interchange, 
which has just been revised based on experience during the first 
year the interchange has been functioning. Copies of the new Guide 


are avaliable at no cost from the A.I.Ch.E. in New York. 

Once again the Committee wishes to emphasize the three rules 
for participation in the interchange program: 
1) Abstracts submitted for publication must follow the form shown 


in the Guide. 


2) The submitter of the abstract agrees to make available for pub- 
lication O° sm mpm manual, prepared as described in the Guide, 


should s 
3) Abstracts for publication, an 
abstracts, must 
c/o A.I.Ch.E. 


cient interest — 


all 
sent to the Ma 


concerning published 
chi 


ne Computation Committee 


Two manuals are now available: Line Sizing and Liquid-Liquid Heat 
Exchanger Design. The latter is described July P. 161. Scheduled for 
completion before the end of the year are manuals on Multicomponent 
Distillation (Abstract 020), Nonlinear Estimation (016), Piping Flexibility 
(002), and Plate-to-Plate Distillation Procedure (017). 


Double-pipe heat exchanger calcu- 
lation (059) 


Analyst: J. J. Taborek, Phillips Petro- 
leum Co., Bartlesville, Okla. 
Programmer: A. H. Whitworth 


Description: This is a multipurpose 
program, consisting essentially of two 

(1) For a given size of hairpin unit 
and specified maximum available pres- 
sure ae and/or flow velocity of both 
streams, it will establish the required 
number of units and their parallel- 
series arrangement. 

(2) For given size and arrangement 
of units, it will solve all heat transfer 
and flow properties of the system if 
any two of the following parameters 
are unknown: 

outlet temperature of hot fluid; 

outlet temperature of cold fluid; 

flow rate of hot fluid; 

flow rate of cold fluid; 

maximum fouling resistance. 

The program handles liquids and 
gases without phase change and 
steam heaters. The inner element can 
be a single tube or multiple bundle, 
plain or longitudinally finned. 

Provisions are made for streams of 
up to six components, the physical 
data can be supplied by data sheets 
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and/or use can be made of automatic 
“data file” containing about 60 com- 
ponents referred to by code numbers. 
Computer: IBM 709 with 8 K and 
minimum 4 tapes or equivalent. 
Program Language: 709 Fortran. 
Running Time: 10 to 45 seconds. 
Comments: Provisions are made for 
so-called “change cards” by which 
any of the input data can be changed 
for a subsequent run without re-copy- 
ing the original case. Any number of 
problems can be run in succession. 

The program includes optional 
“monitor printout located at strategic 
places, used for trouble shooting and 
intermediate information. The moni- 
tors are classified according to im- 
portance, resulting in any desired 
degree of monitoring. Each will iden- 
tify itself by a position number. 


Availability: A program manual can 
be made available for publication 
should sufficient interest develop. 


Solution of simultaneous linear 
equations (060) 


D. J. Kaufman and C. W. Woo 
Monsanto Chemical Company 
St. Louis, Missouri 


Description: The program will read 
in non-zero elements of the n<(n-+-1) 
matrix of coefficients and right hand 
sides for a set of simultaneous linear 
equations. These are solved by means 
of a Gauss reduction with error itera- 
tion and the answers are then printed 
out. It is possible to save the original 
matrix oa merely read in changes to 
the original set of equations. Input 
and/or output may be on magnetic 
tape, if desired. On an 8K 704, up to 
fifty equations may be handled. 
Computer: IBM 704 (8K). 

Program Language: 704 Fortran II. 
Running Time: Less than one minute 
for sets of up to fifty equations. 
Availability: A program manual can 
be made available if sufficient interest 
develops. 


WL DST1 (061) 


Yonathan Bard 
International Business Machines Corp. 
Department of Mathematics and 
White Plains, New York 
Description: The program solves dis- 
tillation problems—both with given 
number of theoretical plates and un- 
known separation, and with given 
separation and unknown number of 
plates. Any number of feeds and side 
stream withdrawals may be specified. 
A wide choice of end conditions is 
available. The method of solution and 
list of specifications is given by Green- 
stadt et al, Industrial and Engineer- 
ing Chemistry 50, 1644 (1958). 
Computer: IBM 704, 8K core, 5 tapes, 
1 drum. 
Program Language: SAP. 
Running Time: Roughly PN*/2 sec- 
onds, where P is the number of plates 
and N the number of components (up 
to 24 allowed). 

Continued on page 82 
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PACKINGLESS: No stuffing box troubles be- 
cause there's no stuffing box—no leaks, no 
wear, no repacking. Saves time and money. 


SELF-PRIMING: Avoids bottom outlets in 
tanks, permits great flexibility of piping lay- 
out, keeps dangerous liquids under less than 
atmospheric pressure during transfer to 
pump—features worth a great deal to you. 


IT’S A LaBOUR: Corrosion-resistant charac- 
teristics are assured because LaBour oper- 
ates its own foundries, holding extremely 
close metallurgical tolerances. Efficiency and 
dependability are proved by LaBour’'s nearly 
40 years of service to the chemical industry, 
dating back to the first self-priming centrif- 
ugal pump ever put on the market. 


YOU GET ALL THREE FACTORS WHEN YOU SPECIFY LaBOUR TYPE G 


ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. e 
WHITE PIGEON, MICH. 


ELKHART, 


LONDON, ENGLAND 


INDIANA 


For more information, turn to Data Service card, circle No. 10 
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«=: 100 CYCLES 
PER-SECOND 


WITH DYSTAC COMPUTERS 


Whether your problems are dynamic or static, covering costs, 

design, or production control in: Operations Research, Chemical 

Kinetics, Aerodynamics, Structures, Astrophysics, or Hydrody- 

‘ 4 namics, DYSTAC computers can solve them faster, more accu- 
rately, and more economically than any other computer. 

Be The reason is simple: DYSTAC is a new kind of computer. 

~ It combines the best features of both analog and digital machines. 

Only DysTAC by CSI incorporates high-speed repetitive oper- 

ations with dynamic storage of analog data to an accuracy of 


0.01% and with a time-base accuracy of +0.5 microseconds. 

DYSTAC provides unique time-sharing of computer compo- 
nents and high speed reiterations. These features make possible 
economic and rapid solution of complex problems that have 
required too many computer components, or too long a solution 
time, to be considered practical for either digital or analog 
machines. And you can expand the number of operational 
amplifiers by a flick of a switch which converts the precision 
Dynamic Memory units into Fixed and Summing Integrators. 


This curve describes the design parameters for the entire process, ; 
with the maximum design factor occurring at point (1). J 


? 
22322 
7227; 


This curve describes the profitability of the process. Note peak 
dt (2), where maximum profitability occurs. 

This curve shows the product quality variation. Maximum 
quality plateaus at point (3). 


Optimization for the entire process is achieved by operating 
along points (1), (2), (3). 
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60-SECOND SOLUTIONS OF EVEN THE MOST 
COMPLEX PROCESS PROBLEMS WITH DYSTAC 


The problem of optimizing feed stocks and operating con- 
ditions in chemical kinetics problems has always defied 
continuous automatic solution. With any computer, other 
than DYSTAC, solutions require invalid oversimplifications. 
DYSTAC computers solve these problems by least mean square 
procedures at high speed and with a minimum of compo- 
nents. Accuracies are held to +0.05%. Send for complete 
26-page report entitled “Correlation and Optimization of 
Chemical Kinetics Models”. 


Model correlated by DYSTAC computer 


20-SECOND SOLUTIONS FOR THESE PROBLEMS 
* multi-dimensional partial differentials (steady state or 
transient ) 


* sequential, successive solutions for algebraic matrices at 
60 to 100 cps 


* definite integral calculations 
* multiple integrals and partial differential equations 
...0r any combination of these problems. 


Write for complete details on how DYSTAC computers 
can work for you. 


COMPUTER SYSTEMS, INC.., Culver Road, Monmouth Junction, N. J. © DAvis 9-2351 


A Schlumberger Subsidiary + formerly Mid-Century Instrumatic Corp. 


For more information, turn to Data Service card, circle No. 63 
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DECOLORIZING, 
PURIFYING 


CORN SYRUP 


VALLEZ ROTATING LEAF 


’ PRESSURE FILTER 


ese Vallez rotating leaf pressure filters were de- : 
signed specifically for removing color and purify- — 
ing corn syrup. The complete filter element is all 
stainless steel type With special 
nylon filter cloth. The filters can be completely — 
controlled by automatio 


Write for complete detailed in 
this and other G-B process 


Fa our catalog in Chemical 
Engineering Catalog. 


GOSLIN-BIRMINGHAM 


MANUFACTURING CO., INC. 

P.O. BOX 631 BIRMINGHAM, ALABAMA 
FILTERS EVAPORATORS « PROCESS 
EQUIPMENT « CONTRACT MANUFACTURING 
including HEAVY CASTINGS 


For more information, turn to Data Service card, circle No. 106 
September 1960 


Computer abstracts 
from page 78 


Comments: Many problems have been 
successfully run, but there still remain 
some (particularly of the absorber 
type) that cannot be done. The pro- 
gram is being revised to increase its 
range of applicability. 

Availability: A program manual will 
be prepared if sufficient interest in the 
program develops. 


| Machine Computation 
| Committee 

A.I.Ch.E. 

125 West 45th Street 


| New York 36, New York 
I am interested in computer pro- 
{gram manuals corresponding to the 
| following abstracts: 


Ip Double-pipe heat exchanger cal- 
culations (059) 
10 Solution of simultaneous linear 
| equations (060) 
WL DSTI (061) 


| Check one of the boxes below: 


15 | plan to purchase copies of the 
manuals checked after they are 
published. 


| wish to place an order for one | 
copy of each manual checked. | 


| wish to place @ blanket order | 
for one copy of each manual ; 
published by the A.I.Ch.E. i 


{! wish to place an order for one] 
copy of the manuals now available. | 


1) No. 1. Line Sizing (Abstract 
006) j 
No. 2. Liquid-Liquid Heat Ex- 
changer Design (Abstract 018) 
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Process gases, unlike many other raw ma- 
terials and intermediates, can’t often be seen. 
But you can always tell where they are used 
by the way things happen . . . for more and 
more of these gases are being considered as 
basic utilities for new or improved chemi- 
cal processes. 


The chemical industry today takes advan- 
tage of a wide array of gases produced or 
urified by low temperature techniques. 
hese include oxygen, nitrogen, argon, syn- 
thesis gas, ethylene, methane, HC], CO... 
and most recently, liquid hydrogen and 


best—from a 
point of use, or 


Exciting new prospects loom for the chemical 
industry through continuing developments 
by Air Products researchers. We're ready 
with facts, figures and recommendations that 
should be profitable to you. Air Products, 
Inc., Allentown, Pa. 


Produce 


INCORPORATED 


nerating plant right at the 
uled in from a central plant. 


For more information, turn to Data Service card, circle No. 42 
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How to know a good thing when you can’t see it 


liquid helium. Air Products is supplying 
many of them in tonnage quantities to 
process plants of many types across the 
nation . . . delivers gaseous or liquefied forms 
to each customer in the way that suits him 
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BETTER 


ANTI-CORROSIVE 
WIRE CLOTH 


e MESH CLOTH 
* FILTER CLOTH 


® SPACE CLOTH 
* BOLTING CLOTH 
® BACKING CLOTH 
* FABRICATED WIRE CLOTH PARTS 


NEWARK 
accuracy 


* STRAINERS ¢ SIEVES 


Come to NEWARK for any woven wire cloth or fab- 
ricated wire cloth parts requirement, all widths, all 
meshes, all malleable metals. Send for latest literature. 


COMPANY 


351 Verona Avenue * Newark 4, New Jersey 
For more information, turn to Data Service card, circle No. 4 
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industrial 
news 


New west coast resin plant to be 
built by Colton Chemical (Air Re- 
duction) will be devoted to resin 
polymerization. Colton’s Flexbond 
copolymer emulsions and Vinac poly- 
vinyl acetate resins will be produced 
at the City of Industry, California, 
site. 


Expanding soda ash market will be 
further supplied by Food Machinery 
and Chemical Chlor-Alkali Division. 
Production boost of 200,000 tons a 
year at the Green River, Wyoming, 
plant will bring capacity to 750,000. 


Synthetic resins, rosin size, and other 
rosin derivatives are to be produced 
at the new Hercules Powder plant in 
the Netherlands. The plant's annual 
production capacity will be about 
30 million pounds. Slated for com- 
pletion in the middle of 1961, the 
unit is located at Zwijndrecht, near 
Rotterdam. 

A substantial expansion in facilities 
at Rayonier’s research center at Whip- 
pany, N. J. is planned for the end 
of the year: a 10,000 sq. ft., two 
story addition. The poten of 
end-product research at Whippany is 
expected to free the company's Olym- 
pic Research Division at Shelton for 
more pioneering type work. 
Operations have started at the new 
ammonium phosphate and wet proc- 
ess phosphoric acid plant of Valley 
Nitrogen Producers at Helm, Cali- 
fornia. Capacity is 75,000 tons a year 
of ammonium phosphate and com- 
plex fertilizers, and 16,500 tons of 
wet processs phosphoric acid. The 
plant-run acid Carlile Process is used. 
A 70 pre nitric acid ucing 
unit be built by the pach firm, 
Houilleres du Bassin de Lorraine. Lo- 
cated at Carling, Lorraine, the plant 
will be erected by S.B.A. 


Twenty million gallons of cyclohexane 
a year is the capacity of the newly 
constructed Continental Oil Co. Hy- 
drar unit at Ponco City, Oklahoma. 
UOP’s process for conversion of ben- 
zene into cyclohexane will be used. 
Completion is slated for September. 


Hydrofluoric acid has been added to 
the product list of Dixon Chemical 
with construction planned of a $3% 
million plant on the company’s Pauls- 
boro, N. J. site. To be built next to 
the sulfuric acid plant, the unit will 
make about 11,000 tons of hydro- 
fluoric a year. 
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A chemical processor was recovering 
gypsum by thickening followed by 
two stages of countercurrent washing 
on standard drum vacuum filters. 

The filtration was not satisfactory. 
Excessive blinding of cloth filter media 
resulted in a daily loss of hundreds 
of pounds of valuable product. 

When an EimcoBelt filter replaced 
the standard drum filter for the first 
filtration stage in this operation, it 
immediately overcame all blinding 


difficulties. Soluble losses were re- 
duced to less than one-third of the 
average former loss experienced with 
the two conventional drum filters . . . 
resulting in savings of over $200,000 
a year. 

It soon became apparent that the 
EimcoBelt could handle the filtration 
load formerly handled by the two 
drum filters. Accordingly, the second 
stage drum was eliminated from the 
flow-sheet. 


Freedom from blinding is one of several ways the new EimcoBelt 
filter is greatly extending the usefulness of vacuum filters. 

EimcoBelt filter's unique new operating principle removes the filter 
medium from the drum every cycle, discharges the cake and washes the 
medium while it is away from the drum. A thoroughly cleaned medium 


is always returned to the drum. 


Ask the Eimco representative in your area how EimcoBelt filters can 
cut costs in your operations. And write Eimco Filter Division for Bulletin 


F - 2053. 


FILTER DIVISION 


4634 SOUTH 4TH Wes? 
SALT LAKE CITY, UTAH — U.S.A. 


JO! SO. HICKS ROAD, PALATINE 


B - 564 


For more information, turn to Data Service card, circle No. 75 
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When towers were filled with the packings 
available a few years ago, a plate with a few 
holes was all that was needed to support the 
packing, and a few streams of liquid all that 
was needed to wet it. 
Low in efficiency, low in capacity, low in 
flooding limits, the packing itself was the 
bottleneck to effective mass transfer. 
But the bottleneck shifted from packings to 
support plates and distributors when high- 
efficiency, high-capacity packings, such as 
Intalox Saddles and Pall Rings, were de- 
veloped. Higher flooding limits of the new 
a were meaningless with the low 
oodirig limits of the available support plates. 
Higher gas handling capacities of the new 
packings were stymied by the poor gas han- 
dling capacity of the support plate. The 
greater surface area and better internal dis- 
tribution characteristics of the new packings 
could not be used to their maximum value 
because of poor initial distribution from the 
distributor plates available. 
Our engineers went to work. Scale models of 
design after design were given preliminary 


How the bottleneck in packed tower 
Support Plates and Distributors 


tests in a four inch tower. Those that showed 
promise were made in a 30” size and sub- 
jected to test run after test run in our large 
experimental towers. Field experience in 
towers up to 10’ in diameter was then 
evaluated against our test findings. 


The “gas-injection” principle in support 
plates was one result of this intensive pro- 
gram. The “weir-flow” principle in distributor 
plates was another. 


Today, U. S. Stoneware produces a wide 
range of support plates and distributors based 
on these principles which permit the engi- 
neer to utilize to the full the high perform- 
ance characteristics of Intalox Saddles and 
Pall Rings in effecting mass transfer. 


A few of these are illustrated and described 
briefly on these two pages. Full technical 
data is given in Engineering Manual TA-40 
sent free on request. 


FOR HIGHEST EFFICIENCY, HIGHEST CAPACITY 
COUPLE “U. S.” TOWER PACKING WITH “U. S.” 
TOWER ACCESSORIES 


METAL “GAS-INJECTION” SUPPORT PLATE 

Similar in design to Fig. 2791; for towers from 4” dio, through 
48”; percentage of free area generally exceeds 75%. Available 
in carbon steel, stainless steels, aluminum, copper, nickel, or 
any of the weldable alloys. 


CERAMIC “GAS-INJECTION” SUPPORT PLATE 
Slotted risers with perforated caps inject the gos 
into the tower. Liquid leaves the column through 
holes in the bose plote. All plates through a size 
range from 12” through 60” have an effective work- 
ing free area of better than 50%. . 


“WEIR-FLOW” CERAMIC DISTRIBUTOR 

Cylindrical risers with “V” notches serve as down- 
comers for liquid, permitting greater flow as the head 
rises. The plate is supported on lugs which permit an 
annular space between distributor and tower wall 
through which gas rises. Ceramic “weir-flow” distributors 
are available for towers from 24” dia. through 96”. 
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performance shifted to 


—) AND WHAT WE HAVE DONE ABOUT IT! 


“MULTI-BEAM” METAL SUPPORT PLATE 
With o free area generally exceeding 85%, this “gas-injection” 
design principle is available in separate metal beams to fit 
towers up to ten feet or more in di ter. Numb cti 

vary from three to ten. 


SPECIAL SUPPORT PLATES 
Special support plates incorporating the “gas-injection” prin- 
ciple are available fabricated from impervious graphite, fiber- 
glass reinforced polyester resin, or titanium. 


METAL “WEIR-FLOW” DISTRIBUTORS 
The basic “weir-flow” principle is shown here incor- 
porated into a sectionalized metal distributor. Plates of 
this type can be made to fit towers of unlimited size. 
Metal “weir-flow” distributors are also available in one- 
or two-piece construction for towers up to 48” in 
diameter. 


“MULTI-BEAM” CERAMIC 
SUPPORT PLATE 


For towers of 24” diameter up through 108”. Made in the 
form of multiple beams for installation through manways. 
Has twice the lood bearing capacity of Fig. 2791, even 
greoter free area, yet retains all the odvantages of the 
"'gas-injection” principle. 


ARE YOU RECEIVING THESE REPORTS FROM 
OUR CONTINUING RESEARCH INTO 
PACKED TOWER PERFORMANCE? 


In our engineering laboratories, in a series of 
absorption and distillation towers up to 30” in 
diameter, we care continually evaluating the 
performance of tower packing and tower acces- 
sories under a wide range of operating condi- 


CERAMIC “ORIFICE” DISTRIBUTOR tions. If you would like copies of these studies 
This new distributor, on which potents are pending, is please write us on your letterhead. Ask, too, for 
unique in that it offers the user a choice of three liquid rote @ copy of Engineering Manual TA-40. 

ranges, enabling him to motch his distributor to his flow 


requirements. For example, in a size to fit a 48” tower, Fig. iwiek 
2666 is available for a liquid rate ranging from 12 to 50 Process Equip ow 


gpm., or from 50 to 113 gpm., or from 113 to 414 gpm. won| - 
This new distributor is mode in chemical porcelain or in 7 ——4 
heat-shock resistant chemical stoneware in sizes to fit \f 


towers from 10” in dia. through 60”. . U. Ss. STON E WA RE ; ‘ 


250-0 AKRON 9, OHIO 
New York Chicago @ Houston  LosAngeles 


haf 


For more information, turn to Data Service card, circle No. 135 
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industrial 
news 


Stereospecific 
rubber by 
improved process 


Lowered investment and operating 
costs, elimination of discoloration 
and degradation are claimed for 
new technique developed by Craw- 
ford & Russell. 


A NOVEL PROCEss for producing ster- 
eospecific rubbers is expected to have 
an accelerating effect on commercial 
use of polyisoprene, polybutadiene, 
and ethylene-propylene copolymers. 
The method, based on an elastomer 
solvent system that bypasses the con- 
ventional crumb-type coagulation of 
emulsion processes, was originated by 
Crawford & Russell, Stamford, Conn. 
firm, 

The process consists of a continu- 
ous high viscosity polymerization re- 
actor, a desolventizer unit, a small 
dryer and a finishing line. The line is 
claimed to be much simpler than that 
of the standard synthetic rubber plant. 

The continuous reactor produces 
polymer solutions with up to four 
times the rubber content of solutions 
produced in a conventional rubber re- 
actor. The elastomer solvent mix con- 
tains 20% solids, In stripping the sol- 
vent, the desolventizer unit is oper- 
ated at 200°F. It features a three 
minute cycle, and requires no shut- 
down for cleaning. The rubber sheet 
formed in the unit, according to com- 
pany spokesmen, leaves the desolvent- 
izer carrying 10 to 15% water, as com- 

ared with 40% in — coagu- 
ation. Because the drying load is so 
much lower, the process utilizes a 
smaller, lower cost dryer than hereto- 
fore used in synthetic rubber plants. 
Complete specification drying of poly- 
isoprene, for instance, is accomplished 
in 7-10 minutes at 180° to 200°F. 

Another advantage claimed for the 
process is that it does not cause dis- 
coloration or degradation of heat- 
sensitive polymers. Also, exceptional 
production economies are said to be 
offered by lower operating costs and 
capital investment. Pilot plant pro- 
duction is now under way at Craw- 
ford & Russell’s Stamford plant. # 
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Stamford, Conn. 


Major industrial 
gas installation 


New Air Products facilities at 
Creighton, Pa., will serve as cen- 
tral production, distribution center 
for the Allegheny region. 


ANOTHER ADDITION to the country’s 
industrial gas capacity is Air Prod- 
ucts’ new Allegheny plant. This latest 
major installation in the company’s 
gas supply network produces 200 tons 
a day liquid oxygen and nitrogen, and 
4,500,000 cubic feet per month of 
argon. It also has a monthly capacity 
of 3,000,000 cubic feet of helium and 
4,500,000 cubic feet of hydrogen, 
available in tube trailers and cylin- 
ders. Medical gases and welding and 
cutting equipment are also distrib- 
uted from the plant. 


Pilot desolventizer unit in operation at Crawford & Russell Pilot Plant Center, 


The $6 million facility is located in 
Creighton, Pa., near Pittsburgh, on a 
22-acre site on the Allegheny River. 
Run by the company’s Operating De- 
partment, it serves as a central pro- 
duction plant. Designed and built by 
Air Products, low temperature equip- 
ment for the unit, including the cold 
boxes, expanders, and storage tanks, 
was fabricated at the company’s Allen- 
town and Wilkes Barre plants. The 
facility consists of two generating 
units, liquid storage facilities for load- 
ing of tank trailers and gaseous charg- 
ing systems for filling of tube trailers 
and cylinders. 

Aside from the additional gas ca- 
pacity provided, the plant was located 
at the Allegheny site in order to 
provide supplemental oxygen for 
many of the Air Products on-site oxy- 
gen plants which serve major steel 
mills. The plant also serves a variety 
of other industries including the 
chemical. 


Overall view of Air Products’ new Creighton, Pa., facilities. 
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Propane is stored under refrigeration in these insulated Hortonspheres at Alabama Gas’ Birmingham peak shaving plant. 


Alabama Gas Corporation supplies the natural 
gas that feeds the furnaces of 49 growing com- 
munities. When cold weather strikes sunny 
Alabama, the demand for gas skyrockets. This 
situation calls for “‘peak shaving” ... the 
boosting of normal gas supplies to meet a 
temporary condition. 

Three CB&I-built Hortonspheres are the 
heart of Alabama Gas’ peak shaving facility. 


These vessels store some 36,000 barrels of liquid 
propane at 30°F. to 35°F. During peak periods, 
the propane is vaporized and further processed 
to make it compatible with natural gas and is 
then introduced into the gas distribution system. 

Hortonspheres are used extensively for the 
storage of volatile liquids and gases under pres- 
sure . . . with or without refrigeration. Write 
our nearest office for full details. 


CHICAGO Brioce & Ron COMPANY 


332 SOUTH MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS 


OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
For more information, turn to Data Service card, circle No. 52 


help “shave the peaks” for. 
‘Alabama Gas Corporation 
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Dutch chemical 
industry finds 
growth formula 


Plants trebled, number of workers 
doubled since 1938. Wide variety 
of products accounts for 4% of 
world chemical exports. 


SINCE THE END OF World War II, 
dollar turnover in the Dutch chemical 
industry has increased 45-fold, ac- 
cording to figures recently released 
by the Netherlands Trade Commis- 
sion. From an annual production vol- 
ume of some $36 million immediately 
following cessation of hostilities, total 
chemica production today stands at 
almost $1.2 billion. The Netherlands 
chemical industry ranks fifth in Eu- 
rope and accounts for about 4% of 
the world’s chemical export volume. 
Concurrently, from 1938 to 1959, the 
number of chemical plants rose from 
200 to 600, and the number of chem- 
ical workers from 30,000 to 67,000. 


Invested capital in the chemical indus- . 
try now amounts to approxiraately 
$625 million. S-€-p-a-] -a- -1-O-] ) 


Coal-based chemicals 


Largest -single enterprise in Hol- 
land's industry is the chemi- | 
cal plant complex of the Netherlands 
State Mines which currently has some 
6,500 employees. Out of a total Dutch 


production of about 2 million tons per 


Extraction equipment in a Dutch 
chemical plant. 


year of nitrogen fertilizers, of which 
slightly more than 500,000 tons are 
exported, the State Mines’ production 
of 900,000 tons puts it among the 
world’s eight largest producers. Six 
types are made by State Mines—am- 
monium sulfate, calcium ammonium 
nitrate, calcium nitrate, phosphatic 

continued on page 92 
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Tolhurst 


CENTRIFUGALS 


MATIC®* assures 
sconstant quality contro! 


The completely automated BATCH-O-MATIC re- 
duces exposure time to maintain product sta- 
bility. Variable speed and time controls 
duplicate any cycle of operations. Low-speed 
plowing helps prevent crystal damage. Can 
be constructed of stainless steel, “Hastelloy,” 
titanium or other alloys. Corrosion-resistant 
coatings may be specified. 


The BATCH-O-MATIC handles greater out-of- 
balance loads with minimum vibration because 
of its low, compact design and exclusive CENTER- 
SLUNG® suspension. 


Fast bottom discharge increases production. 
For complete data, see the TOLHURST section 
in Chemical Engineering Catalog or write 
Dept. CEPT-960 for free bulletins. 


Amercan and Metals, | 


CAST MOLINE, MAINOIS 


Dutch chemicals 
from page 91 


ammonium nitrate, a compound N- 
P-K fertilizer, and urea. 

Dutch coal is chiefly bituminous, 
rich in gas, with a low content of 
sulfur and phosphorous; coke made 
from it is particularly suitable for use 
in iron foundries, steel making, and 
the chemical industry. Coke-oven gas 
by-products such as pitch, naphtha- 
lene, and anthracene are exported to 
a number of countries including the 
United States. 


Refining center 

The Netherlands has become an 
important petroleum refining center 
for Western Europe, with a total re- 
fining capacity of 22.5 million tons of 
crude per year. Synthetic fibers and 
plastics are also one of the mainstays 
of the Dutch chemical industry; in 
1959, the country exported about $24 
million worth of plastics. Starting 


Netherlands State Mines. 


with polyvinyl chloride in 1952, the 
Dutch have now branched out into 
resins, urea formaldehyde, 
phthalic anhydride, synthetic phenol, 
polyethylene, vinyl acetate, and un- 
saturated polyester resins. 

Dutch salt reserves are enormous. 
This has led to development of large 
chemical facilities for production of 
caustic soda, chlorine, hydrochloric 
acid, 

Six plants have a combined annual 
capacity of one million tons of super- 
phosphate a year. In 1959, some 420,- 
000 tons were exported, making Hol- 
land the second superphosphate ex- 
porting country of the world. 

The paint industry has also under- 
gone a _ spectacular development. 
Nineteen factories, employing some 
2,000 workers, are engaged in the 
production of pigments alone, while 
120 more plants turn out ready-mixed 
— and printing inks. The Nether- 
ands is the third largest paint ex- 
porter in the world. 


For more information, turn to Data Service card, circle No. 12 
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Rounding out the picture are soaps 
and detergents ($45 million volume), 
perfume essences, cosmetics, pharm- 
aceuticals. 


Accounts receivable 
financing 


How it works, where it fits into the 
chemical manufacturing industry. 


THE VOLUME OF COMMERCIAL finance 
loans and factors’ funds flowing into 
American industry is currently at the 
rate of about $15 billion a year, esti- 
mates T. H. Silbert, president of 
Standard Financial Corp. of New 
York. Of that sum, approximately $88 
million is flowing into the chemical 
manufacturing industry. 

Commercial finance loans and fac- 
tors’ funds are second only to bank 
financing in the chemical industry. 
In the main, the proportion of bank 
loans in the chemical industry is de- 
creasing, while commercial finance 
loans are increasing. This, in Silbert’s 
view, is a direct result of the Feceral 
Reserve Board's tightening of bank 
credit during the last two years. 

Many manufacturers could expand 
their sales volume if they could get 
sufficient seasonal lines of credit to 
carry peak inventories, pay peak labor, 
and finance peak receivables. With 
bank credit still rationed, the growing 
manufacturer's problem can, in some 
cases, be solved by turning to a com- 
mercial finance company, and raising 
the extra working capital by borrow- 
ing on his accounts receivable. This 
financing takes the form of a revolving 
fund secured by 30, 60, or 90-day 
trade receivables. Unlike other bor- 
rowing, accounts receivable financing 
is self liquidating. Advances against 
receivables are liquidated as the re- 
ceivables are collected by the manu- 
facturer. 

A bank loan must be negotiated as 
to amount, and becomes due in a 
lump sum or in fixed installments; 
receivable financing, on the other 
hand, supplies funds in proportion 
to the volume of accounts assigned. 
This ordinarily coincides with seasonal 
peaks and valleys of the business, with 
more funds becoming available as 
sales increase, permitting the increase 
of inventories needed to fill orders. 


Before and after 
Table 1 is a case-history balance 
sheet of a manufacturer in the chemi- 
cal industry—before and after his 
working capital was increased by ac- 
continued on page 94 
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Niagara 


Photo courtesy of 


Kind and Knox Gelatin Company, Camden, N. J. 


filter hundreds of materials 
faster at less cost 


fagara Fitters 


The highest flow rates result from the ad- 
vanced hydraulic design of NIAGARA FILTERS. 
Leaf design and high pressure sluicing mech- 
anism or vibrator provide fast wet or dry cake 
removal and cloth washing without manual 
labor. Filter cloth life is lengthened. 


Niagara also offers these benefits: Fully auto- 
mated where feasible. Complete removal of 
suspended solids. Minimum floor space re- 
quirements. Low initial and maintenance costs. 
See NIAGARA section in Chemical Engineering 
Catalog for details, or write Dept. CEPN-960 
for bulletins. 


* oF 


Amercan Machine and Metals. | 


For more information, turn to Data Service card, circle No. 13 
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94 September 1960 


BING. 


CONTINUOUS 
VACUUM AND 
PRESSURE FILTERS 


Photo courte 


sy of 
EASTMAN KODAK COMPANY, ROCHESTER, N. Y. 


Step up production 


Sand cut downtime 


FEinc custom designs every filter for a spe- 
cific application. This insures greater yield 
with less downtime over longer periods of con- 
tinuous operation. Standard sizes range from 
5 to 800 sq. ft. of filtering area. 


The FEinc strinc piscHarcE filter eliminates 
blow-back and produces a cake of low mois- 
ture content. The precoar filter gives high 
clarity of effluent and flow rates. The HorI- 
ZONTAL filter offers extremely high hourly out- 
put. A complete line of SCRAPER, ROLLER 
DISCHARGE and pisc filters is also available. 
See complete data in the FEinc section in 
Chemical Engineering Catalog, or write Dept. 
CEPFE-960 for free bulletins. 


Madina be 


EAST MOLINE, HLINOIS 
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Accounts receivable 
from page 93 


counts receivable financing. Examina- 
tion of the balance sheet, says Silbert, 
indicates that, as a result of commer- 
cial financing, this manufacturer im- 
proved his cash position by $50,000; 


Table 1. Chemical company: before and 
after the accounts receivable loan. 


Berore AFTER 
ASSETS 
Cash $ oO $ 50,000 
Accounts receivable 300,000 300,000 
Inventory 225,000 225,000 


Total Current 


Assets $525,000 $575,000 
Fixed assets (net) 280,000 280,000 
Other assets 6,000 


$811,000 $861,000 


Total Assets 


LIABILITIES 
Accounts receivable 


loan $ oO $240,000 
Bank notes payable 190,000 0 
Accounts payable 260,000 110,000 
Accrued taxes 29,000 29,000 
Accrued payroll 10,000 
Accrued insurance 3,000 3,000 


Secured loan current 


Total Current 
Liabilities $492,000 $442,000 
Long term debt: 
Fixed asset loan 0 100,000 


Total Liabilities $492,000 $542,000 
CAPrraL 
Total capital 400,000 400,000 


Total Liabilities 
& Capital 


Workinc CaprraL 
Current assets 
Current liabilities 492,000 


$525,000 $575,000 
442,000 


Working Capital $ 33,000 $133,000 


Current Ratio: 1.04-to-1 1.30-to-1 


his working capital increased four 
times, and his current ratio went from 
1.04:1 to 1.30:1. The company 
cleaned up its short-term bank loan, 
— out almost half of its payables, 
was in a position to take cash 
discounts on future bills—without tak- 
ing in partners or selling stock. The 
commercial finance company made 
available $240,000 in accounts receiv- 
able financing, and $150,000 in a fixed 
assets loan. Both together totaled 
$390,000, which permitted this com- 
pany to expand sales and profits. 
The upshot of having an extra 
$100,000 in working capital was about 
$500,000 in additional sales. For the 
financing to do this—that is, for the 
$390,000 financing—the manufacturer 
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paid about $12,000 in yearly charges 
—and earned approximately $50,000 
in additional profits before taxes on 
the $500,000 additional sales. 

Accounts receivable financing may 
be long-term or short-term. Merely 
by continuing to pledge new receiv- 
ables and liquidating them, a manu- 
facturer may make such financing as 
permanent as he wishes. The revolv- 
ing line of credit fluctuates with sales. 
As shipments increase, cash advances 
increase, and the revolving fund is 
used over and over again. Merely 
by stopping the flow of new receiv- 
ables, this method of financing can 
be terminated quickly whenever other 
methods of raising sufficient capital 
are available and advantageous. 

This type of financing, warns Sil- 
bert, is designed only for prosperous 
companies whose working capital can- 
not keep up with the demands of 
expanding production and sales. No 
major commercial finance company, 
he emphasizes, would invest its cash 
in a company unless it considers that 
the funds can benefit the client com- 
pany and stimulate its growth. 


Comparative rates 

Commercial finance rates are higher 
than bank rates—but, according to 
Silbert, the dollar cost is not neces- 
sarily higher. In borrowing from a 
bank on a 90-day or 180-day note, 
the borrower must maintain a 20% 
oe balance in the bank, 
and accumulate funds for repayment 
during the period the loan is out- 
standing—meanwhile paying interest 
on the total amount of the loan for 
the 90 or 180 days. In commercial 
finance, however, if the borrower 
needs the cash for only 20 days of 
each month, for example, while he 
waits for his receivables to come in, 
the interest charged is only for 20 
days. 


Engineering grad 
demand still high 
ChE graduates show sharply in- 


creased percentage of job commit- 
ments—tresuits of an EJC survey. 


Jos commitments for graduating 
chemical engineers hit a three-year 
high in 1960, ae to results of 
a survey just completed by the Engi- 
neering Manpower Commission of 
Engineers Joint Council. From a fig- 
ure of 46% in 1958, the number of 
chemical engineering graduates hav- 
ing definite jobs lined up by May 20 
continued on page 98 
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GENERIC FTC DEFINITION TRADE NAME 
NAME 
— ae manufactured fiber in which the fiber-forming substance cellulose 
Acetate acetate. Where not less than 92% of the hydroxy! groups are acetylated, 
the term tnacttate may be used as a gener description of the fiber. geneva name by 4.5. & © 


Acrylic 


Glass manufactured fiber in which the fiber-forming substance gins 


Metallic 


FILDOR' LUREX* 
MeTLON® RAYMET 


Modacrylic 


DYNEL” VEREL~ 


Nylon 


. —e manufactured fiber contamung at least 65% of « long chain polymer DARVAN 
Nytril dinitrile (-CH,-C(CN),-) where the vinylidene dinitrile con- 
temt w no less than every other unit in the polymer chain 
manufactured fiber which the fiber-forming substance any long AVISCOPE: REEVON 
Olefin chain eyathetic polymer composed of st laast 65% by weight of ethylena, ROVALENE” WYNENE 
OF other olefin units same by 
cham synthetuc composed weaght an TERU 
Polyester and acid (p-HOOC - COOH). 
ay have repiaced not more than 15% of the hydrogens of the hydroxy! groups. -, ae 


Rubber 


Saran chain synthetuc composed of at least 50% by weight of 
chionde units ( CC1,-). 


Spandex 


Vinal 


Limited protec tenn by | 
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: — mapufactured fiber un which the fiber forming substance w composed Neo current commercial 
| 
| —e manufactured fiber composed of metal, piastic<costed metal, metal- 
4 coated plastic, of core completely covered by metal 
| —ae manufactured fiber in which the fiber-forming substance any long 
chain synthetic polymer composed of jess than but at least 35% by 
a | weight of acrylonitnie units (CH) 
; manufactured fiber in which the fiber-forming substance » any long Made and under 
chain eyathetic polyamide having recurring amide groups (-{-NH-) a» ty 246 12 
7 integral part of the polymer chain 
| 
| 
Meade amd said unter 
manufactured fiber im which the fiber-forming substance long LYCRA’ VYRENE™ 
| chain syntheta polymer comprised of at least 55% of « segmented poly 
Pay | urethane 
| 
chain synthetic composed weight 
CHOM) to which the total of the tiny! alcobal 
units and any one or more of the varnous acetal units w at least 65% by ‘ 
weaght of the fiber 
fiber un which the fiber-form ing substance any bong Stade ond axté ender 
er composed of at least 55% by weight of vinyl some ty 5 
American Machine and Metals, ine. 
a Free reprints of this chart sent upon request 
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enat i Southern Oxygen Co. 

| and contamination 


Oxygen, argon and nitrogen manufactured by the Southern Oxygen Co. 
are moved in liquid form throughout the country by tank truck. To ensure 
simple, economical handling of the gas at distribution points, without the 
danger of contamination, Aminco supplied Corblin diaphragm-type com- 
pressors to this company for: 


1. VAPOR RECOVERY: At distribution points where liquified atmos- 
pheric gases must be stored for long periods of time due to small or intermittent 
Rb e a é demand, large volumes of gas were previously lost through evaporation (1% of 
volume in 24 hours, vented to atmosphere through relief valves in the storage 
vessels). 
Corblin compressors are now used to recover this gas and pump it in an un- 
contaminated state into cylinders. 


2. TRANSFER OF LIQUIFIED GAS: Liquid from the tank trucks is 
transferred via Corblin compressors into storage vessels without the need for 
liquid pumps. Residual vapors are first pumped from storage vessels into tank 
trucks to pressurize the liquid therein and force it into the storage tank. After trans- 
fer of all liquid from the trucks, the valves may be reversed to suck vapor back 
into the storage vessel. 


3. CONTAMINATION-FREE HANDLING: Gas is compressed by 
hydraulically-pulsed metal diaphragms which act as a barrier between gas and 
hydraulic fluid, and as a gasket to prevent leakage from the compressor. Thus, the 
gas does not come into contact with lubricants or other contaminating agents, and 
is delivered at a purity level of 99.9998%. 


CORBLIN A REAL MONEY SAVER! 
According to R. L. Swope, Chief Engineer of Southern Oxygen, Corblin Compres- 
sors actually pay for themselves in a relatively short period of time through dollars 
saved in reclaiming formerly-unrecoverable gas, and in the reduction of mileage 
on company tank trucks. 


SEND FOR BULLETIN 4071—‘5" 
Aminco will forward on request this Bulletin describing Corblin 
diaphragm-type pumps and compressors. Units are available for all 
types of gases including highly toxic, corrosive and radioactive gas, 
at pressures to 30,000 p.s.i., and capacities to several hundred 
s.c.f.m. under certain conditions of operation. Units are also 
available for pumping all types of liquids. 


O ONC O 


AMERICAN INSTRUMENT 
Co., INC. 


8030 Georgia Ave., Silver Spring, Md. 


outhern Oxygen Co. i 
shows Corblin Compressor installed in St. Petersburg, Corbtin hy ~ Comp — 
Fla. plant. Liquid argon storage tank in background. 

For more information, turn to Data Service card, circle No. 74 


96 September 1960 CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 9) 


+ 
UG 
‘ 


what’s your best es 


...@ quiz for Chemical Executives who want to keep posted 


QUESTION 1. In the petrochemical industry, price trends have not 
been uniform in recent years. Many major products have remained 
stable in price, some have gone up, quite a few have gone down. Do you 
know what the trend was for the following products from 1957 (third 
quarter) to 1959 (third quarter)? 


DOWN STABLE 


AMMONIA 


BUTADIENE 


CARBON TETRACHLORIDE 
LI 


ETHYLENE OXIDE 
ISOPROPANOL 
STYRENE 


QUESTION 2. since World War II, The Lummus Company has designed, 
engineered and/or constructed plants to produce many of the major 
petrochemicals. For which of the products listed above has Lummus 
done work? 


AMMONIA BUTADIENE |_| CARBON TETRACHLORIDE 
ETHYLENE OXIDE ISOPROPANOL STYRENE 


jxau snoh Buruunjd uayn snwwn’] sapisuod ‘pjsom ay} ynoybnosy} 
PUD OOF 4900 pun peisourbus ‘paubisep 
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ENGINEERS AND CONSTRUCTORS FOR INDUSTRY THROUGHOUT THE WORLD 
385 MADISON AVENUE, NEW YORK 17, N. Y. 


NEWARK,N.J. * HOUSTON * WASHINGTON, D.C. MONTREAL LONDON PARIS THE HAGUE + MADRID 
For more information, turn to Data Service card, circle No. 55 
CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 9) September 1960 97 


uP 

LJ LJ 

: 

} 

| 

| 7 
| 

13 

| 


This is why you never heard 


of a PULSAFEEDER 
wearing out! 


Every moving part of every Lapp Pulsafeeder Meter- 
ing Pump is completely submerged in oil. This total 
lubrication reduces friction to practically the theo- 
retical minimum. And there’s no possibility of cor- 
rosion from exposure to atmosphere. 

For year after year of extra service life, Lapp 
Pulsafeeders continue to give you the exclusive ad- 
vantages for which you bought them. Advantages like 
complete freedom from leakage and contamination; 
precision metering, at flow rates from a few drops to 
15.7 gallons per minute; pressures up to 7000 psig; 
choice of heads for safe handling of 

acids, abrasive slurries, radioactive 
fluids; manual or instrument 
controls, We’ve got a new 
catalog to help you fit 
the right model 

to your process. 


WRITE for Catalog 59. 
Lapp Insulator Co., Inc., 
Process Equipment Divi- 
sion, 1209 Poplar Street, 
LeRoy, N.Y. 


For more information, turn to Data Service card, circle No. 78 
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Engineering grads 
from page 95 


has climbed sharply to 61% in 1960. 
Percentages for graduates in the other 
three major curricula—civil, electrical, 
and mechanical—dropped drastically 
from 1959 levels, although the figures 
for the electricals and the mechanicals 
are still slightly higher than for the 
chemicals. 

“The high demand level for engi- 
neering graduates is apparently con- 
tinuing,” conclude the EJC survey 
analysts. The deduction is based on 
the fact that almost 82% of the pros- 
pective June engineering graduates 
(from accredited institutions) had 
completed definite post-graduate plans 
by May 20. This compares with 83% 
in 1959 and 78% in 1958. 

By a wide margin, chemical engi- 
neers have, over the last three years, 
had the highest percentage entering 
graduate school; in 1960 the figure 
was about 14% compared to an overall 
average of 10% for all the engineering 
disciplines. 

The corresponding 1959 survey re- 
ported a slight decrease in the num- 
ber of graduates (all curricula) enter- 
ing military service. This trend con- 
tinued into 1960, and now represents 
a drop of 1.4% over the three-year 
interval (9.4%—8.4%—8.0%) . 

The EJC survey was based on a 
sampling equivalent to 39% of the 
1959 engineering class. # 


Polyethylene foam will be produced 
at new facilities at the Dow Chemical 
Hanging Rock plant, Ironton, Ohio. 
The addition, scheduled for comple- 
tion about the middle of 1961, is 
located next to polystyrene facilities 
at the plant. Raw materials will be 
supplied by the company’s Texas Divi- 


sion at Freeport. 


A second major company in France 
to acquire the Scientific Design maleic 
anhydride process is Reichhold Becka- 
cite. The French affiliate of Reich- 
hold Chemicals will build a ten and 
one-half million pound a year maleic 


anhydride plant at Niort, Deux-Severs. 


Texaco’s new cumene plant went on 
stream recently at Westville, N.J. The 
70 million nds a year capacity 
unit, it is felt, will help meet the in- 
creasing demand for synthetic phenol. 


Another entry into the perchlorethy- 
lene market is Hooker. A new produc- 
tion unit now being installed at the 
company’s chlor-alkali plant, Tacoma, 
Wash., will supply Northwestern 
markets. 
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KELLOGG 
STEAM 
REFORMING 


STILL BETTER INVESTMENTS 


Recent developments by The M. W. Kellogg Com- 
pany in steam reforming make the production of 
ammonia by this process more efficient, more eco- 
nomical to install and operate, and more adaptable 
to individual conditions than ever before. 


IN GAS PREPARATION, Kellogg now can design 
a plant for any combination of waste heat recovery 
suitable to the situation, and can achieve heat bal- 
ance in the plant if desired. High pressure and low 
pressure feed can be used as economics dictate. 
Feedstocks can include naphtha as well as natural 
and refinery gas. 


IN GAS PURIFICATION, Kellogg now can offer 
the optimum combination of methods to accomplish 
each step, including MEA and hot carbonate to re- 
move CQ., and copper liquor and methanation to 
remove CO. 


Throughout the entire installation—from furnaces 
to synthesis converters— Kellogg’s improved steam 
reforming process offers today’s ultimate in low-cost, 
high-yield ammonia plants. 

Among the many ammonia plants engineered and/ 
or erected by Kellogg throughout the world since 
1944 is the 300 T/D installation for Solar Nitrogen 
Chemicals, Inc. at Lima, Ohio, shown above. M. W. 
Kellogg is now designing and will erect a second 
plant for Solar—at Joplin, Mo. 

For detailed engineering and economic data on 
Kellogg’s steam reforming process, write for new 
booklet. 


THE M.W. KELLOGG COMPANY 


711 Third Ave., New York 17. A subsidiary of Pullman Incorporated 


Offices of other Kellogg companies are in 
Toronto, London, Paris, 
Rio de Janeiro, Caracas, Buenos Aires 


For more in’ormation, turn to Dota Service card, circle No. 80 
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IDEAS FROM BOWEN ENGINEERING, INC. 


Compact and self-contained, the Bowen — 
Centrifugal Spray Machine can be taken 
out of service —for wheel changes, in- 
spection, etc.—and be back in produc- 


tion within minutes. 


mounted on the short, rugged main drive 
shaft of the motor to assure positive, efficient 
operation. A frequency converter set (which 
may be safely located out of hot, dusty and 
otherwise hazardous process areas) furnishes 
the high frequency current needed for 
machine operation. Frequencies can be 
precisely selected to provide any desired 
atomizer wheel speed between 4,000 rpm 
and 20,000 rpm. 

MINIMUM ATTENTION REQUIRED — Auto- 
matic control of a constant feed rate is easily 
accomplished since feed introduction 
depends on simple gravity flow or easily- 
maintained low pressures. There are no 
pump-pressure fluctuations to cause operat- 
ing headaches. This—coupled with the 
steady, unwavering speed of the high- 
frequency motor driven centrifugal wheel — 
guarantees day-in and day-out production of 
uniform product with minimum operator at- 
tention. And unlike centrifugal machines 
employing standard-speed motors, the Bowen 
machine has no complicated high-speed belt 
or gear system that invariably introduces 
complex, time-consuming problems of bal- 
ancing, alignment, shaft distortion and ex- 
cessive wear, The simple Bowen direct-drive 
design avoids these troublesome, production- 
halting problems and eliminates the need for 
frequent machine maintenance and repair. 

For more information on the Bowen Spray 
Machine, request Bulletin No. 51. 


RECOGNIZED 
LEADER 

IN SPRAY 
DRYING 
SINCE 1926 


SPEAKING FOR BOWEN 


of atomization used in 
vorious Bowen spray is 


ATOMIZATION TECHNIQUES 

Atomization is the heart of the spray dry- 
ing process. It is the means by which high 
liquid surface-to-mass ratios are attained for 
achieving the extremely rapid rates of evap- 
oration essential to an efficient spray drying 
operation. Three methods are commonly 
employed: 

PRESSURE NOZZLE ATOMIZATION — Here, 
atomization energy is provided by fluid pres- 
sure. Liquid feed material is introduced to 
the spray dryer under high pressures through 
specially-designed nozzles. This method is 
restricted to solutions and uniform, fine- 
particle slurries. To a limited degree, varia- 
tions in product characteristics may be 
obtained by changing nozzle designs and 
operating pressures. 

CENTRIFUGAL ATOMIZATION — This 
method utilizes the energy of centrifugal 
force to atomize the feed material. Any 
solution or slurry that can be pumped can 
be handled by this method. A rapidly spin- 
ning wheel accelerates the feed into a thin 
sheet that leaves the wheel edge at speeds 
ranging from 150 to 450 mph. The tearing 
impact of the feed against the drying air 
atomizes both low and high viscosity ma- 
terials into a fog-like mist. The centrifugal 
technique and its advantages are described 
further in the adjoining article. 

PNEUMATIC NOZZLE ATOMIZATION— 
Sometimes called two-fluid nozzle atomiza- 
tion, this method obtains its energy for feed 
atomization from the pressure of a second 
fluid, usually air or steam, It is particularly 
well suited for handling abrasive feeds 
provided the nozzle is properly designed. 
Generally, this method is limited to low 
production capacity operations, 


Check items desired, clip and mail with your name, 
title and company address to Bowen Engineering, Inc., 
North Branch 13, N. J. 


(0 Bowen Spray Machine Bulletin No. 51 
C0 Bowen Test Laboratory Booklet 


Information on the feasibility of spray drying: 


BOWEN ENGINEERING, INC. 
North Broach 13, N. J. 


For more information, turn to Data Service card, circle No. 138 
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EQUIPMENT 


Anodes, carbon (p. 7). Info from G 
Lakes Carbon on production and 
search facilities for anodes. Circle 


Blowdown Mutes (p. 153). Capaci 
from 1,500 to 500,000 cu. ft./r 
air and gas, 3,000 to 1,000,000 ib., 
steam. Info from Pulsation Contr 
Circle 22-1. 


Burst Discs, graphite (p. 149). Bi 
ratings from 1 to 200 Ib./sq. in. 
Technical data and price sched 
from Kearney Industries, Delani 
Graphite Div. Circle 1. 


Centrifugais (p. 92). Bulletins fr 
Tothurst Div. of American Machine 
Metals gives complete engineering d 
on the “Batch-O-Matic.” Circle 12 


Centrifugals, continuous, solid-bowl 
133). Info from Bird Machine on cc 
parative dryness of solids, clarity 
filtrates, capacity, cost per ton. Cir 
118. 


Centrifuge, pressure (p. 24). Bulle 
1287 from Sharples gives details of t 
P-400 Vertical ‘‘Super-D-Canter.”’ Cir 
71. 


Compressors, air (p. 130-131). Bulle 
94 from Cooper-Bessemer gives co 
plete details of new DMR liné. Cire 
25. 


continued on page 1 
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Numbers in bold face at end of item are to be 
circled on Data Post Card for more information. 
Numbers in parenthesis after subject designa- 
tion give the page on which the advertisement 
occurs. IFC, IBC, and OBC are cover advertise- 


REQUIRED. 


to advertised products and services 


MATERIALS 
Great Alcohols, industrial (p. 137-138). Data 
nd re- from U. S. Industrial Chemicals on new 
le 28. government tax regulations. Circle 
acities 150-1. 
./min. Coatings, protective (p. 8). Technical 
ib./hr. data from Carboline on “Carbo-Zinc 
ntrols. 11,” all-weather maintenance coating. 
Circle 105. 
Burst Coatings, . protective, high-temperature 
nN. 88 (p. 142). Data from Midland Industrial 
nedule Finishes on “‘Sicon” coatings—up to 
anium = =1,000°F in black or aluminum, to 550- 
600°F in decorative colors. Circle 65. 
= Defoamers, silicone (p. 140). Free 
e pro samples and Manual on Foam Control 
Hy offered by Dow Corning. Circle 26. 
wi ( Desiccants (p. 111). Data from Johns- 
com. Manville on “Micro-Cel” synthetic cal- 
ity of cium silicates. Used as fillers to absorb 
liquids, prevent, caking, control vis- 
cosity, extend pigments. Circle 29. 
ulletin Fibers, synthetic (p. 95). Chart from 
of the FEON Div. of American Machine and 
Circle Metals lists generic name, definition, 
trade names of man-made fibers. Circle 
15. 
ulletin 
com- Fluorides (p. 109). Data from Harshaw 
Circle Chemical on wide range of fluorine 
compounds. Circle 39. 
e 102 continued on page 102 
lol, 56, No. 9%) 


SERVICES 


Automobile Control (p. 121). Data from 
General Motors Research laboratories 
on new methods of automobile vehicle 
control. Circle 27. 


Design and Construction (p. 12-13). 
Technical details from Badger on new 
100,000 bpsd refinery built for Esso 
Nederland in Rotterdam. Circle 21. 


Design and Construction (p. 127). Data 
from Werkpoor (Netherlands) on plants 
for ammonia synthesis, nitric acid, 
nitrolimestone, nitrophosphate, calci- 
um nitrate, ammonium sulfate, urea. 
Circle 94. 


Design and Construction, petrochemi- 
cal plants (p. 97). Info from Lummus. 
Circle 55. 


Design and Construction, steam re- 
forming units (p. 99). Detailed engi- 
neering and economic data on new 
steam reforming process from M. W. 
Kellogg. Circle 80. 


Fabrication, process equipment (p. 
IFC). Info from Wyatt Metal & Boiler 
Works Div., Wyatt Industries. Circle 54. 
Fabrication, process equipment (p. 21). 
Booklet, Open Door” from Swen- 
son Evaporator explains new approach 
to solving your processing problems. 
Circle 5. 

continued on page 102 
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CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD 


EQUIPMENT from page 101 


Compressors, diaphragm (p. 96). Bul- 
letin 4071-5" from American Instru- 
ment describes complete line of Corb- 
lin diaphragm-type pumps and com- 
pressors. Circle 74. 


Computers (p. 80-81). Complete details 
on the “Dystac” computer from Com- 
puter Systems. Also 26-page report 
“Correlation and Optimization of Chem- 
ical Kinetics Models.” Circle 63. 


Computer, process control (p. 19-20). 
Complete technical data from Libra- 
scope Div., General Precision, on the 
Libratrol-1000 computer. Circle 148. 


multistage, continuous (p. 
OBC). Technical data from Mixing 
Equipment Co. on the “Lightnin CM- 
Contactor.” Circle 7. 


Controls, liquid-level (p. 158). For all 
types of liquids, horizontal, vertical, 
external mountings. Info from Jo-Bell 
Products on the “Level Master.” 
Circle 87. 


Controller, elapsed-time (p. 23). Spe- 
cifically designed for batch operations 
where precise timing is essential. Cata- 
log 08-705 from Daystrom, Weston 
Instrument Div. Circle 100. 


Control visual (p. 169). Book- 
let BE-40 from Graphic Systems de- 
scribes the “‘Boardmaster.”” Circle 90. 


(p. 150). Belt Conveyor 
Data Book (88 pages) from Continental 
Conveyor & Equipment. Circle 46. 


Conveyor, skeleton-flight (p. 32). Info 
on the Rediler conveyor in Bulletin 358 
from Stephens-Adamson. Circle 83-2. 


Conveyor, zipper (p. 32). Details in 
Bulletin 349 from Stephens-Adamson. 


Circle 83-3. 


Conveyor System Components (p. 153). 
Catalog from Systems Engineering & 
Mfg. on blower units, conveying valves, 
automatic flow diverter, vacuum filter 
unit. Circle 2. 


Crushers and Shredders (p. 150). For 
every application and capacity. Info 
from American Pulverizer. Circle 19. 


Cylinder Valve Outlets (p. 25). Bulletin 
from The Matheson Co., Inc. Circle 
112-3. 


Deionizers (p. 146). From smallest 
laboratory to largest plant need. Bul- 
letins from Elgin Softener. Circle 45. 


Distributors, Support Plates, packed- 
tower (p. 86-87). Technical details in 
Engineering Manual TA-40 from U. S. 
Stoneware. Circle 135. 
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Dryers, spray (p. 100). Bulletin 51 
from Bowen Engineering gives complete 
engineering info on new Centrifugal 
Spray Machine. Circle 138. 


Dryers, spray (p. 126). Info from 
Nichols Engineering & Research on the 
Nerco-Niro dryer, specially designed 
for efficient drying of heat-sensitive 
materials. Circle 53. 


Dryers, steam-tube (p. 116). Ruggles- 
Coles drryers available in aluminum, 
nickel, Monel, Inconel, stainless, other 
alloys. Specification in Bulletin 16-D- 
40 from Hardinge. Circle 96. 


Dryer, turbo (p. 163). Packaged units 
up to 360 sq. ft. net, field units up to 
18,000 sq. ft. net. Info from Wyssmont. 
Circle 44. 


Dryer-Biender, conical (p. 113). Four 
production models, capacities from 2.6 
to 165 cu. ft. Bulletin 963 from Pfaud- 
ler Permutit. Circle 133-1. 


Dust Collectors (p. 134). Special de- 
signs for special applications. info from 
Fly Ash Arrestor Corp. on “Whirlex” 
dust collection equipment. Circle 107. 


Ejectors, jet (p. 29). Data Sheet J-2 
from Schutte and Koerting lists types, 
special stock materials, sizes. Circle 
76. 


Ejectors, jet-vacuum (p. 146). New 
Folder from Jet-Vac. Circle 35. 


Ethylene Recovery Units (p. 135). Pre- 
packaged assemblies, capacities to 100 
tons/day or more. Complete info from 
American Air Liquide. Circle 59. 
Continued on page 104 


MATERIALS from page 101 


Gases, laboratory use (p. 25). Bulletin 
from The Matheson Co., Inc. gives de- 
tails of three new gases for laboratory 
use—sulfur tetrafluoride, vinyl! fluoride, 
allene. Circle 112-1. 


Gases, industrial, compressed (p. 25). 
New Catalog from The Matheson Co., 
Inc. Circle 112-2. 


Gases, industrial, compressed (p. 25). 
The Matheson Co., Inc. offers Wall 
Chart on “Safe Handling of Com- 
pressed Gases.” Circle 112-4. 


Gases, process (p. 83). Facts, figures, 
recommendations from Air Products. 
Circle 42. 


Heat Transfer Cement (p. 147). Info 
on application of Thermon Heat Trans- 
fer Cement to asphalt heating prob- 
lems. Engineering data from Thermon 
Mfg. Circle 6. 


ucts and services 


Metals, corrosion-resistant (p. 115). 
Data from Fansteel Metallurgical on 
tantalum, tungsten, molybdenum, co- 
lumbium, refractory metal alloys. Also 
tantalum chemical plant equipment. 
Circle 86. 


Plasticizer (p. 105). Union Carbide 
Chemicals offers prices, specifications 
on new Flexol Plasticizer EPO, high- 
molecular weight epoxy plasticizer with 
top-level compatibility in vinyls. Circle 
69. 


Polyethylene (p. 137-138). Info from 


U.S. Industrial Chemicals on use for 
sterile containers. Circle 150-2. 


Resins, polyethylene (p. 137-138). 
Newly-developed polyethylene resins 
suitable for blow molding of bottles. 
Data from U.S. Industrial Chemicals. 
Circle 150-4. 


Saran Materials (p. 156). Bulletin from 
Pyramid Plastics lists pipe, nipples, fit- 
tings, tubing, tube fittings, sheets, 
rods, molded pipe. Circle 32. 


Silicones (p. 158). Manual from Dow 
Corning describes application of sili- 
cones in all phases of the process in- 
dustries. Circle 72. 


Sodium, metallic (p. 137-138). Info 
from U.S. Industrial Chemicals on new 
process for desulfurizing coal tar naph- 
thalene with metallic sodium. Circle 
150-3. 


Rubbers (p. 90). Data from 
Du Pont on industrial uses of Neoprene 
and Hypalon, particularly for hoses. 
Booklet “‘Du Pont Elastomers in indus- 
try.” Circle 57. 


SERVICES 


Fabrication, process equipment (p. 
103). Technical data from C. G. Sar- 
gent’s Sons on dryers, extruders, 
granulators, coolers, feeders. Circle 66. 


Fabrication, process equipment (p. 
114). Koven Fabricators specialize in 
intricate fabrication in stainless, alumi- 
num, Monel, nickel, Inconel, all clad 
materials. Bulletin 550. Circle 146. 


Fabrication, process equipment (p. 
128-129). General American Transpor- 
tation offers info on its new concept of 
“coordinated equipment.” Circle 81. 


Fabrication, process equipment (p. 
139). Fabrication in all weldable ma- 
terials, including, stainless, nickel, alu- 
minum, silver, gold, titanium, tantalum. 
Bulletin 100 ‘Titanium Facts’ from 
Nooter Corp. Circle 70. 


Technical Books (p. 124). Info from 
Wiley & Sons. Circle 101. 


from page 101 
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SARGENT 


DRYERS — Conveyor, Tray, rd Rotary Drom Pl Tunnel 


GRANULATORS — Roller Bar type, or with Paddles 


COOLERS — — port of dryer hovsing: separately 


FEEDERS —Wirston, or Oscillating, or Standard 


From research lab througtr pilot plant to 
high volume continuous auiomatic pro- 
duction, SARGENT equipment is de- 
signed and engineered for your specific 
needs. After careful analysis of all factors 
and, where advisable, testing the product 
in our own drying research laboratory, 
our engineers submit recommendations 
as to type and size of equipment needed 
to provide required production and qual- 
ity at the least cost per pound. If you 
wish, we welcome co-operation with your 
engineers to attain the same objective 


{Broad experience with many materials 
in many fields enables us to guarantee 
fully and unconditionally the perform- 
ance of every machine built by us 


TYPICAL OF 
MANY PRODUCTS 
PROCESSED BY SARGENT 


PROTEINS 
RUBBER 
(Natural, Synthetic, 
Reclaim) 
SENSITIVE and 
UNSTABLE MATERIALS 
STARCH 
TEXTILE FIBRES 
(Natural, Synthetic) 
TOBACCO 
(Leaf, Cut Leaf, 
Film, Stem, Bundies) 
VEGETABLES 
WASTE SLUDGES 
ZINC OXIDE 


ABRASIVES 
CALCIUM CARBONATE 
CARBON BLACK 
CEREALS. 
CHEMICALS 

CLAYS 

DAIRY PRODUCTS 
EXPLOSIVES 
FEEDSTUFFS 
FRUITS, BERRIES 
GRAINS 

NUTS and OILS 
PAPER 

PIGMENTS 
PHARMACEUTICALS 
PLASTICS 


REPRESENTATIVES IN: NEW YORK + PHILADELPHIA + CINCINNATI + CHARLOTTE * ATLANTA 
LOS ANGELES + HOUSTON + CHICAGO + DETROIT + TORONTO 


PILOT PLANT Single Pass Dryer — For 
lab work, also for extra production. Offers 


amazing versatility at low cost. Heat source 
may be gas, oil, steam or electricity. Compact 
— this five-section dryer is only 17% ft. long, 
4% ft. wide, 4 ft. high. Each section zoned and 
controlled separately. 


SYNTHETIC RUBBER — Three-pass dryer. 
Direct gas-fired. All safety controls. Only two 
burners, which bring working temperature 
within ten minutes of start-up. This large 
dryer installed and working within four weeks. 


TRUCK DRYER — Two compartment truck 
dryer installation in large chemical company. 
Controlled even heat distribution through a!! 
trucks. Economical, fast batch drying of many 
materials 


TRAY DRYERS — For safest, efficient drying 
of wet-powdered, heat-sensitive or unstable 
materials. Designed im any size, any number 
of trays. Heat flows evenly over each tray; no 
recirculation of air prevents contamination 


PILOT PLANT DRYER with Extruder and 
Cooler — Stainless stee! throughout. Four foot 
single hopper extruder lined with stainless 
steel, cam type chrome plated paddies. Entire 
unit shipped pre-assembied. 


KAOLIN — Single pass, two stage dryer with 
extruder to pre-form wet clay into rods. 
drying sections, 2 cooling sections. Gas and oil 
combination burners, four zones, each with 
own heating system. Double hopper extruder 
for largest storage capacity. 


For more information, turn to Data Service card, circle No. 66 
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EQUIPMENT from page 102 


Extrusion Equipment (p. 136). Info 
from Davis-Standard describes equip- 
ment for precision extrusion control. 
Circle 79. 


Fans, industrial (p. 18). Info from 
Garden City Fan & Blower on the 
“Thermal-Aire”’ fan, for temperatures to 
1,850°F. Circle 3. 


Filters (p. 93). Fast wet or dry cake 
removal and cloth washing without 
manual labor. Details in Bulletins from 
Niagara Div. of American Machine and 
Metals. Circle 13. 


Filters (p. 118). Technical data from 
Purolator Products on any type of filtra- 
tion problem. Circle 88. 


Filters, drum, continuous-belt (p. 85). 
Data from Eimco on the new ‘“‘Eimco- 
Belt’’ model. Circle 75. 


Filters, pressure, rotating-leaf (p. 82). 
Complete info from Goslin-Birmingham 
on the Vallez rotating-ieaf pressure 
filter. Circle 106. 


Filters, vacuum and pressure (p. 94). 
Standard sizes from 5 to 800 sq. ft. of 
filtering area. Bulletins from FEinc Div. 
of American Machine and Metals. 
Circle 14, 


Filter Materials (p. 161). Filter paper 
in all grades. Also filter cloth in cotton, 
wool, felt, glass, Orion, Dynel, Saran, 
silk Dacron, polyethylene, Filyon, Ny- 
lon, etc. Info from Filpaco Industries. 
Circle 151-1. 


Filter Media (p. 140). Bulletin 141 from 
T. Shriver lists filter media in cotton, 
synthetics, paper, wire mesh. Circle 17. 


Filter Presses (p. 154). Catalog from 
D. R. Sperry also covers accessories 
such as closing devices, plate shifters. 
Circle 99. 


Flowmeter (p. 157). Design Specifica- 
tion Sheet DS-361 from Brooks Rota- 
meter gives details of the “‘MagPnu- 
Trax."" Circle 23. 


Flowmeters, turbine-type (p. 11) Info 
from Potter-Bowser Div., Bowser, Inc., 
on the “‘Pottermeter’’, available in ca- 
pacities from 0.1 to 40,000 gal./min. 
Catalog covers this and other equip- 
ment. Circle 103. 


FluoSolids Systems (p. 122). Techni- 
cal data from Dorr-Oliver on the Dorr- 
co fluid-bed reactor. Circle 50. 


Gaskets, seamless, ring (p. 162). Full 
details from Southern California Oil 
Tool Co. Circle 48. 
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Gauges (p. 163). Ranges from 15 Ib./ 
sq. in. or 30 in. of vacuum to 20,000 
Ib./sq. in. Catalog from Kunkle Valve. 
Circle 40. 


Heat Exchangers (p. 36). Heliflow 
offers technical info on new “‘Panaflow” 
design. Circle 20. 


Heat Exchangers (p. 26). Standard 
models in stainless steel. Bulletin 158- 
HE from Doyle & Roth Mfg. Circle 
136-2. 


Heat Exchangers, panel-coil (p. 22). 
Data Sheet 15-60 Series and Price Bul- 
letin 259 from Dean Products. Circle 
51. 


Heat Exchangers, plate-type (p. 10). 
Technical info from Chester-Jensen. 
Circle 77. 


Heat Exchangers, zirconium (p. 137- 
138). Technical info from U. S. Indus- 
trial Chemicals. Circle 150-5. 


DEVELOPMENT OF THE MONTH 


GAGE AND VALVE SELECTOR 
(Circle 603 on Data Post Card) 


A comprehensive slide selector for sizing gages 
and valves used for observation of liquids and 
levels is available from Jerguson Gage & 
Valve Co. 

The Selector helps engineers specify gage di- 
mensions for a variety of operating pressures and 
temperatures. Series 5, L-10, 20, and 30 gages 
with valves are included; also typical gage-valve 
combinations and standard angle valves are pre- 
sented. 


To obtain this Gage Selector, Circle 603 on 
Data Post Card. 


Heaters, process (p. 143). Bulletin 
1300 from international Boiler Works 
gives complete details of International- 
LaMont Aroclor Heaters. Circle 95. 


Hortonspheres (p. 89). Full details from 
Chicago Bridge & iron. Circle 52. 


Icing Systems (p. 161). Technical info 
from Flakice Corp. Circle 111. 


Indicator, bin level (p. 163). The “Bin- 
Dictator prevents bin overflow, con- 
veyor clog, elevator choke-up, machin- 
ery damage, repair shut-down. Catalog 
BD-15 from Bin-Dicator Co. Circle 31. 


Instruments, control (p. 28). Bulletin 
COM from West Instrument gives de- 
tails of many types. Circle 38. 


Joints, expansion, ball (p. 30). Choice 
of styles and sizes 1% to 16 in. Bulle- 
tin 31A from Barco Mfg. Circle 8. 


Meters, liquid-ievel (p. 154). For meas- 
uring tank contents from any distance 
away. Bulletins from Uehling Instru- 
ment on the “Tankometer.”’ Circle 36. 


Mills, grinding, impact (p. 9). Lower 
percentage of fines or oversizes 
through control of impact velocity. 
Data from Entoleter, Div. of American 
Mfg. Circle 92. 


Mixers, (p. 141). One pint to 5,000 
gallon sizes, standard or custom de- 
signs. Info from Chas. Ross & Son. 
Circle 109. 


Mixers (p. 141). One pint to 5,000 
gallon sizes, standard or custom de- 
signs. Info from Chas. Ross & Son. 
Circle 110. 


Mixers (p. 162). For any type of chemi- 
cal materials. Data from Rapids Ma- 
chinery. Circle 97. 


Mixer, portable (p. 155). Technical 
info from Gabb Special Products on 
the new “‘Shear-Flow” mixer. Circle 98. 


Nozzles, spray (p. 143). Catalog 1 
from Monarch Mfg. Works. Circle 89. 


Nozzles, spray (p. 163). Choice of 
over 12,000 basic designs. Complete 
Catalog 24 from Spraying Systems. 
Circle 30. 


Nozzles, spray (p. 162). Capacities 
from \% pint/min. to 4,000 gal/min. 
In bronze, cast iron, stainless. Catalog 
from Spray Engineering. Circle 43. 


Packing, Teflon (p. 169). Catalog FF- 
1059 from Greene, Tweed on Palmetto 
packings. Circle 9. 

continued on page 106 
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FEELS DRY... 
top compatibility 
with FLEXOL 
PLASTICIZER 


EPO 


No oily film . . . no dirt pick up. These 
are the big advantages CARBIDE has 
built into FLEXxoL Plasticizer EPO. 

This premium-grade, high-molecular- 

-.. weight, epoxy plasticizer demonstrates 

__,. its top-level compatibility in vinyls even 

'~ after hundreds of hours of rigorous test- 

ing. FLEXOL EPO gives your viny! prod- 

ucts full sales appeal at purchase, and 
lasting satisfaction in use. 

Only two to seven parts of FLEXOL 
EPO per 100 of resin are required for 
stabilizing purposes. For dual use as 
a stabilizer-plasticizer, concentrations 
of only 10 to 50 per cent of the total in- 
gredients are needed. Primary plasti- 

_ cizers such as FLEXOL DOP can be used 

“easily with EPO. 

*  FLexor EPO and other members of 
CARBIDE’s big family of vinyl plasti- 
cizers are readily available in money- 
saving compartment tank cars and 
trucks, carloads, truckloads, and drums 
in LCL shipments. 

For prices and full specifications on 
FLEXOL EPO, call the CarBipE Techni- 
cal Representative in your area. Or 

“write: Union Carbide Chemicals Com- 
pany,Division of Union CarbideCorpor- 

.. ation, 270 Park Ave., New York 17, N.Y. 


Fiexot and Union Carnie are registered trade marks. 


UNION CARBIDE 
CHEMICALS COMPANY 


¥ 


~ 


UNION 
CARBIDE 


ge 


EQUIPMENT from page 104 


Piping, glassed-stee! (p. 113). Avail- 
able off-the-shelf in any length to 10 
ft. Info from Pfaudier Div., Pfaudler 
Permutit. Circle 133-2. 


Preheaters, air (p. 77). Info from Air 
Preheater Corp. on the Ljungstrom con- 
tinuous regeneration principle. Circle 


Pressure Vessels, stainless (p. 26). 
Technical data from Doyle & Roth Mfg. 
Circle 136-3. 


Pulse Traps, liquid (p. 153). For all 
types of rotary, reciprocating, and 
plunger pumps. Technical data from 
Pulsation Controls. Circle 22-2. 


Pulverizers (p. 147). The ‘“Micronizer”’ 
can provide fines in range from 14 to 
44 microns. Info from Sturtevant Mill. 
Circle 47. 


Pumps, centrifugal, self-priming (p. 79). 
Complete technical data from LaBour. 
Circle 10. 


Pumps, chemical, small (p. 107). In 
wide variety of metals and non-metal- 
lics for every corrosion and contamina- 
tion problem. Technical data from Eco 
Engineering. Circle 82. 


Pumps, diaphragm (p. IBC). Capacities 
to 224 gal./hr., pressures to 2,500 
Ib./sq. in. Bulletin 1157-3 from Milton 
Roy. Circle 49. 


Pumps, metering (p. 98). Rates to 15.7 
gal./min., pressures to 7,000 Ib./sq. 
in. ga. Catalog 59 from Lapp Insula- 
tor. Circle 78. 


Pumps, peristaltic action (p. 160). Ca- 
pacities from 1 cc to 250 cc/min. Ideal 
for column chromatography. Technical 
data from Sigmamotor. Circle 108. 


Pumps, process (p. 125). Bulletin 
203-8 from Lawrence Pumps gives 
complete story on chemical and proc- 
ess pumps. Circle 104. 


Pumps, rotary (p. 151). Capacities 
from 1 to 2,000 gal./min., viscosities 
from 32 to 1 million SSU, discharge 
to 1,000 Ib./sq. in. for viscous liquids, 
200 Ib./sq. in. for water and light 
oils. Info from Sier-Bath Gear & Pump. 
Circle 85. 


Pyrometers, surface (p. 148). Eight 
models with temperature ranges from 
0-300°F to 0-2,000°F. Bulletin 4257 
frrom Alnor Instrument on the “Pyro- 
con.” Circle 56. 


Pyrometers, surface (p. 160). Bulletin 
194-SR from Cambridge Instrument. 
Circle 24. 
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Reflux Splitter, automatic (p. 149). 
Pyrex and Teflon construction provides 
complete corrosion resistance. Bulle- 
tin RS-2 from Chem Flow. Circle 84. 


Regulators (p. 153). Marotta Valve of- 
fers Correlation Booklet on the RV-23 
Regulator Series. Circle 93. 


Regulators, pressure, pilot-operated (p. 
27). Bulletin 471A from Kieley & Muel- 
ler gives technical details of the new 
Type 471 External Pilot Pressure Regu- 
lator. Circle 64. 


Screeners (p. 156). The ‘“Vorti-Siv’ 
screens powders, liquids, slurries in 4 
to 400 meshes. Data from J. M. Leh- 
mann. Circle 33. 


Scrubbers, fume, jet-Venturi (p. 34). 
Complete Catalog from Croll-Reynolds. 
Circle 41. 


Separators, entrainment (p. 4). Bulle- 
tin 21 from Otto H. York describes 
applications of York Demisters. Circle 
102. 


Separators, entrainment, knitted-wire 
(p. 18). Latest design guides in Bulle- 
tin ME-9 from Metal Textiles Corp. 
Circle 91. 


DEVELOPMENT OF THE MONTH 
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COMPUTER CONTROL SYSTEM 
(Circle 601 on Data Post Card) 


A completely integrated computer control system, 
said to be the first to combine instrumentation 
from primary elements to final controls, has 
been introduced by Minneapolis-Honeywell Regu- 
lator Co. 

The Honeywell 290, as it is named, was de- 
signed specifically for large-scale processes, such 
as electric power generation, petroleum refining, 
chemical and cement manufacturing, etc. It fea- 
tures parallel operation, random access, high 
computation speed, magnetic core and auxiliary 
magnetic drum memory, and special instruction 
vocabulary. 

Described as the most powerful in the mod- 
erate price field, the computer can perform 8000 
additions or subtractions, 1250 multiplications, 
or 400 square root extractions per second. 

For more information, Circle 601 on Data 
Post Card. 


Separation Equipment, liquid-solids (p. 
91). American Machine and Metals of- 
fers complete integrated service. Tech- 
nical info. Circle 11. 


Tanks, rubber-lined (p. 154): Complete 
data from Gates Rubber Co. on storage 
tanks for corrosive liquids. Circle 134. 


Tanks, stainless (p. 26). From 500 to 
15,000 gal. Bulletin 1159-"SC”’ Series 
from Doyle & Roth Mfg. Circle 136-1. 


Tanks, stainless (p. 161). For storage 
and mixing in all styles. Data from 
Filpaco Industries. Circle 151-2. 


Thermocouple Wire, sheathed (p. 142). 
Bulletin 1200-4 from Claud S. Gordon 
gives technical details, ordering data, 
prices on ‘‘Serv-Rite’’ wire and accesso- 
ries. Circle 34. 


Tubing, finned (p. 119-120). Info from 
Wolverine Tube on “Trufin’ tubing, 
available in steel, copper, copper al- 
loys, aluminum. Circle 149. 


Tubings, technical (p. 152). Precision- 
extruded tubings in Teflon, silicone 
rubber, vinyl, polyethylene, rigid vinyl. 
Data and Prices from L. Frank Markel. 
Circle 68. 


Valves (p. 117). Wide variety of ma- 
terials for plug facings and valve 
bodies. Technical info from DedZurik. 
Circle 58. 


Valves, ball-plug (p. 14). In wide range 
of sizes and ratings, including worm- 
gear and motor-operated models. Info 
from Hydril in Catalog V-60. Circle 62. 


Valves, butterfly (p. 148). In any size 
or metal for wide range of tempera- 
tures, fluids, pressures. Info from 
Fisher Governor. Circle 16. 


Valves, contro! (p. 31). Details on com- 
plete line from Annin. Circle 60. 


Valves, diaphragm, jacketed (p. 157). 
Size range from 114 to 4 in. Details 
and dimensions in Supplement Catalog 
356-S from Parks-Cramer. Circle 67. 


Viscometers (p. 110). Engineering data 
on many types from Brookfield Engi- 
neering Laboratories. Circle 61. 


Weighers, continuous (p. 32). Bulletin 
958 from Stephens-Adamson. Circle 
83-1. 


Weighing Equipment (p. 5). Catalog 
101, “‘W-E” from B. F. Gump gives de- 
tails of the Edtbauer Duplex Net Weigh- 
er. Circle 37. 


Wire Cloth (p. 84). In all widths, all 
meshes, all malleable metals. Techni- 
cal info from Newark Wire Cloth Co. 
Circle 4. 

For more information, circle No. 82> 
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STOCK PUMPS 
FOR 


“CUSTOM” JOBS 


Widest Variety of Metals and Non-Metallics 
For Every Corrosion and Contamination Problem 


Only in high priced, slow delivery “custom built” pumps are you able to 
secure anything approaching the variety of special metals and non-metallics 
offered in the Eco line of standard, stock, Chemical Pumps. Reason for the 
great versatility of these pumps in meeting the requirements of all com- 
mercial chemicals, acids, oxidants, alkalies, aromatics and solvents, including 
the most reactant and hazardous fluids. 

Metals used in Eco Pumps embrace the stainless steels 304, 316 and 
Carpenter 20; Stellite*, Hastelloy* B and C, monel, nickel, zirconium 
and titanium. Non-metallics include Teflonf, phenolic plastic resins, 
Hypalont, Nylon, Penton*, ceramic, carbon, etc. 


Complete Interchangeability of Parts 

Precision uniformity in manufacture permits complete interchangeability of 
parts, allowing unlimited combinations of housing and trim materials to 
exactly meet customer’s requirements and to facilitate field servicing or 
conversion of pumps to new services. 


Mass Produced and Stocked for Quick Delivery 

Eco Pumps are produced in volume on automatic “‘program” machine tools 
of advanced design, where multiple operations are performed to reduce 
needless labor and handling. This results in lower prices to the user. 


It also insures at all times, a large stock of complete pumps and part sets 
ready for immediate delivery. 


It will pay you, as it has many others, to standardize on Eco for all small 
chemical pump requirements. Write for literature on the complete Eco line. 


' 12 New York Avenue » NEWARK 1, N.J. 


GEARCHEMS: If you require self-priming 
and intermittent or sustained operation with 
constant flow metering and reproducible 
accuracy within + one per cent, depending 
on viscosity—select the Eco GEARCHEM 
Pump. For temperatures to 400°F, viscosi- 
ties to 10,000 SSU, capacities to 10 gpm, 
pressures to 100 psi. 


ALL-CHEM®: If you want linear, non- 
segmented, non-foaming flows, ideal for 
shear sensitive emulsions and safe for auto- 
detonating fluids—select the Eco ALL-CHEM 
Rotary positive displacement pump. For re- 
duced viscosities and temperatures to 250°F, 
capacities to 10 gpm, pressures to 75 psi. 


CENTRI-CHEM®: If you want a widely 
applicable centrifugal pump handling most 
chemicals including slurries with particle 
size up to 44”, as well as troublesome sticky 
fluids—select the Eco CENTRI-CHEM. Capac- 
ities to 40 gpm, heads to 57 ft. 


MINILAB®: If you want an all-purpose 
laboratory and pilot plant pump to handle 
severe corrosives, ‘round the clock—select 
the Eco MINILAB. Capacities from 0 to 
2 gpm, pressures to 100 psi. Reversible, 
self-priming. Yields linear flow ideal for 
constant flow metering. 


*Union Carbide Trademarks. t Du Pont Trademarks. 
* Hercules Powder Trademark. 
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SUBJECT GUIDE to free technical literature 


CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD 


EQUIPMENT 


301 Blower. Information from Systems 
Eng. and Mfg. Co., Inc. gives details of 
new blower unit consisting of piston or 
rotary type compressor, motor, V-belt 
drive, and air intake filter silencer. 


306 Computer System. Technical Re- 
port “‘A Digital Data Logging and Com- 
puting System for Nuclear Reactors” 
from Packard Bell Computer features 
PB 250. 


307 Condenser. Details available from 
Niagara Blower Co. for new high ca- 
pacity vapor condenser with 30 million 
Btu/hr. capacity. 


308 Control, liquid level. Information 
for new model KT-Tandem control for 
liquid levels is available from Jo-Bell 
Products, Inc. 


309 Control System, fractionator. Com- 
plete Technical data from Swartwout 
Div., Crane Co. describes new com- 
puter controller that stabilizes tower 
operation. 

310 Controller, pneumatic. Details cov- 
ering operation of controller used to 
regulate a metering pump is available 
from Wallace & Tiernan Inc. 


311 Controls, gamma radiation. New 
Catalog lists variety of industrial instru- 
ments and controls made by Instru- 
ments, Inc. 


312 Conveyor Systems, pneumatic. 
Bulletin from National Air Conveyor 
Corp. describes complete service for 
handling wet or dry materials. 


314 Data Handling System. New 4- 
page Data Sheet from Leeds & North- 
rup Co. describes 600-channel sequen- 
tial data handling system. 


315 Demineralizers. A new 36-page 
Catalog features complete line of 
mixed-bed, two-bed, four-bed demin- 
eralizers from Barnstead Still and Steri- 
lizer Co. 


316 Density Gages, nuclear. Data 
Sheet from Ohmart Corp. describes 
nuclear gage used in sludge measure- 
ment and control. 


318 Equipment, mining. Bulletin G-11 
lists non-metallic mining and process- 
ing equipment offered by Fuller Co. 


319 Feeders, vibrating. Folder 2770 
from Link-Belt Co. describes new 
Straightline vibrating feeders. 


320 Filter, acoustic. Bulletin 201A pre- 
sents details of hydraulic noise filter 
from Pulsation Controls Corp. 


325 Hose, chemical resistant. Bulletin 
from Resistoflex Corp. lists applica- 
tions, properties, dimensions for Fluor- 
ofiex and Compar hose. 
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327 Instrumentation, industrial water. 
Bulletin B96-2 from Minneapolis-Hon- 
eywell Regulator Co. discusses instru- 
mentation for water treatment. 


329 Mixer, continuous. Details for new 
continuous muller-type mixer from 
Simpson Mix-Muller Div. of National 
Eng. Co. 


330 Mixer, hydraulic. Information from 
The Stevenson Co. describes automatic 
mixer for emulsions and pastes. 


331 Mixer, industrial. Bulletin from 
Gabb Special Products Inc. describes 
Shear-Fiow industrial process mixer. 


332 Mixer, portable and fixed. Two 
new Bulletins from Mixing Equipment 
Co. describes Lightnin portable and 
fixed mounting mixer line. 


333 Mixers, horizonta!. Bulletin 128-A 
from Sprout, Waldron & Co. gives com- 
pact information on modern horizontal 
mixers. 


334 O-Rings, silicone. Information con- 
cerning new silicone rubber compound 
for O-rings and molded shapes from 
Stillman Rubber Co. 


336 Process Equipment. New 20-page 
Bulletin 16-P contains information on 
solids processing and heat transfer 
equipment from Patterson-Kelley Co., 
Inc. 


337 Processing Equipment, centrifugal. 
Details for mechanically-aided heat 
transfer units called Ajust-O-Films and 
Thermalizers for process industries 
from Kontro Co., Inc. 


338 Processing Equipment, continuous. 
A 16-page Brochure lists characteristics 
and applications of 55 types of equip- 
ment manufactured by Dorr-Oliver Inc. 


344 Pumps, canned. Bulletin from 
Goulds Pumps, Inc. describes pumps 
for handling inflammable liquids up to 
100 gal./min. and heads to 100 ft. 


346 Pumps. A_ Technical Bulletin 
“Over-all Specific Speed as a Defini- 
tion of Pump Type” is offered by Dean 
Brothers Pumps Inc. 


347 Refrigerated Storage Facilities. An 
8-page Brochure from Chicago Bridge 
& Iron Co. describes design and func- 
tion of facilities for storing liquefied 
gases to —50°F. 


349 Regulators, temperature. New 8- 
page Catalog from OPW-Jordan con- 
tains info on complete line of sliding 
gate and plate temperature regulators. 


350 Rings, adapter. A Bulletin from 
Greene, Tweed & Co. introduces new 
Sealsaver adapter rings. 

continued on page 110 


MATERIALS 


359 Acetonitrile. A new 56-page Guide 
Book of reactions, physical properties, 
uses, bibliography of acetonitrile is 
available from Sohio Chemical Co. 


360 Adhesives, viny! ethyl ether-based. 
A new Brochure from Union Carbide 
Plastics Co. describes polymer base 
for pressure-sensitive adhesives. 


361 Butyl Rubber, vulcanizing. A new 
8-page Technical Booklet from Catalin 
Corp. of America describes heat-reac- 
tive dimethylol phenol resins for vul- 
canizing rubber. 


362 Chelation Materials. A chart show- 
ing potential savings by using a mix- 
ture of hydroxyacetic acid and citric 
acid is available from DuPont Co. 


363 Chemicals. A 16-page Bulletin re- 
views 94 organic and inorganic chemi- 
cals produced by Hooker Chemical 
Corp. 


365 Elastomers, high temperature. 
Data Sheets from Haveg industries, 
Inc. describes oil and fuel resistant 
elastomer based on DuPont's Viton B 


polymer. 


367 Graphite Cloth. Properties of 
graphite cloth are outlined in Bulletin 
101 from National Carbon Co. 


368 Methanol. A 32-page Book from 
Commercial Solvents Corp. covers 
specifications, technical data, handling 
and storage, toxicity, uses, test meth- 
ods for methanol. 


369 Olefin, Terpene Epoxides. A Tech- 
nical Bulletin discusses use of olefin 
and terpine oxides as reactive diluents 
in epoxy resin formulations. Food Ma- 
chinery and Chemical Corp. 

continued on page 110 


SERVICES 


381 Blow Molding. Technical Brochure 
explains effects of polyethylene resin 
properties on blow molded products. 
Details from U.S. Industrial Chemicals 
Co. 


382 Computer. A 26-page Report en- 
titled “‘Correlation and Optimization of 
Chemical Kinetics Models’’ using 
DYSTAC analog computer is available 
from Computer Systems, Inc. 


383 Refinery. A 16-page Bro- 
chure from M. W. Kellogg Co. describes 
new copper refinery of the Kennecott 
Refining Corp. 


384 Economics. Booklet entitied 
First Cost vs. Low Ultimate Cost” are 
available from the Heat Exchanger Div. 
of Western Supply Co. 

continued on page 110 
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HARSHAW FLUORIDE 


One of the largest facilities in the world for the manufacture of fluorides makes available 
a long list of Harshaw quality fluorine compounds. If required, you are invited to draw 
on the knowledge and experience of our staff of technical specialists on fluorides. We 
have a background of more than forty years experience as a major producer. 


BORON TRIFLUORIDE 
HYDROFLUORIC ACID 


ANHYDROUS... AQUEOUS 


: Ammonium Bifluoride Fluorine Cells Potassium Bifluoride 

Ammonium Fluoborote Fluorinating Agents Potassium Chromium Fluoride 
i Antimony Trifluoride Sublimed Frosting Mixtures Potassium Fluoborate 
1. Barium Fluoride Hydrofluoric Acid Anhydrous Potassium Fluoride 
Bismuth Fluoride Hydrofluoric Acid Aqueous Potassium Titanium Fiuvoride 
; Boron Trifluoride Hydrofluosilicic Acid Silico Fluorides 

ah Boron Trifluoride Complexes Lead Fluoborate Sodium Fluoborate 

ad Cadmium Fluoborate Lithium Fluoride Tin Fluoborate 

Chromium Fluoride Metallic Fluoborates Zinc Fluoborate 

Copper Fluoborate Jickel Fluoborate Zinc Fluoride 


Fluoboric Acid 


THE HARSHAW CHEMICAL co. CHICAGO « CINCINNATI © CLEVELAND 


DETROIT * HASTINGS-ON-HUDSON, N.Y. HOUSTON 
1945 EAST 97TH STREET + CLEVELAND 6, OHIO LOS ANGELES « PHILADELPHIA © PITTSBURGH 


For more information, turn to Data Service card, circle No. 39 
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Right to the heart of this vital product dimension . . . that’s where Brook- 
field can take you. Consider this an invitation to ask Brookfield to bring 
you up to date on how viscosity control, through Brookfield instrumenta- 
tion, can be profitably applied to your processes. Viscosity measurement, 
recording and control can now be accomplished automatically for prac- 
tically any fluid material. Low investment Brookfield portable and proc- 
ess-mounted instrumentation now plays a major role in practically every 
phase of chemical processing and research. 


Be sure to visit Booth 1914 
ISA Show Sept. 26-30th 


THE WORLD'S STANDARD FOR VISCOSITY 
MEASUREMENT AND CONTROL 


fbrookteld 


ENGINEERING LABORATORIES, INCORPORATED 
STOUGHTON 18, MASSACHUSETTS 


For more information, turn to Data Service card, circle No. 61 
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Data service 


EQUIPMENT from page 108 


351 Rotameter, magnetic. Bulletin 18A 
describes new type magnetic alarm 
rotameters from Schutte and Koerting 
Co. 


355 Valve, diaphragm. Data describing 
8-in. Penton-lined diaphragm valves 
available from Hills-McCanna Co. 


357 Valves, PVC. Information from 
Hoke Inc. describes line of ball valves 
made from type |, unplasticized PVC. 


358 Valves, thermoplastic. Bulletin de- 
scribes unplasticized PVC ball vaives 
from Tube Turns Plastics Inc. 


MATERIALS from page 108 


372 Plastics. Bulletin BR-4 from Poly- 
mer Corp. lists available TFE-fluoro- 
carbon shapes and fabricated parts. 


373 Plastics. A 16-page Catalog AD- 
177 lists stock shapes and parts made 
from Teflon, CTFE, Delrin, Nylon, etc. 
from Garlock Inc. 


374 Polyethylene Resin. A 24-page 
Booklet from U.S. Industrial Chemicals 
Co. describes bulk handling of poly- 
ethylene resins. 


377 Resin, cation exchange. Bulletin 
from Rohm & Haas describes high ca- 
pacity Amberlite 200 cation exchange 
resin. 


380. Silicones. Reference Manual 1- 
119 “How Silicones Work for the CPI" 
is available from Dow Corning Corp. 


SERVICES from page 108 


385 Engineering Services. Folder from 
Vitro Eng. Co. presents summary of 
experience and services. 


386 Engineering Services. A 19-page 
Brochure describes engineering and 
construction services offered by The 
Lummus Co. 


388 Reclaiming Alumina. Bulletin from 
Fuller Co. shows how alumina yields 
were boosted by specialized reciaiming 
process. 

389 Solids Mixing. Technical article re- 
printed from CEP describes design and 
performance criteria for vertical and 
horizontal mixers and blenders. Sprout, 
Waldron & Co., Inc. 


A.1.Ch.E. Membership 


Brochure—‘“‘Know Your insti- 
tute’”’—tells objective aim and 
benefits to chemical engineers 
who join this nation-wide organ- 
ization, includes membership 
blank. Circle number 600 on 
Data Post Card. 
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Electron micrographs showing 
Micro-Cel grade distinctions. 


ly 


Micro-Cel adds bulk plus performance! 


4% lbs. of Micro-Cel®, Johns-Manville’s new line of synthetic calcium silicates, bulk to a 
full cu. ft. Absorbs up to 6 times its weight in water. Costs only 7 to 8¢ a lb. (F.0.B.). Surface 
areas up to 175 sq. m/gr. If you need a filler to absorb liquids, prevent caking, control vis- 
cosity, extend pigments, aid suspension or reduce surface sheen, Micro-Cel is the cost-cutting 


answer. Mail coupon for information, samples and assistance! 


JOHNS-MANVILLE JM 


Celite Division 


JOHNS-MANVILLE, Box 14, New York 16, N. Y. 
In Canada: Port Credit, Ontario. 


(0 Please send additional data. 
( Please send free sample of suitable grade of Micro-Cel 


for use in: 


(0 Have local Sales Engineer contact me. 


Name Position 


Company. 
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Radiant heating speeds up batch processing 


Processing time cut in half, fuel and labor economies effected 
by Selas Corp. installation at Warren Refining & Chemical. 


MAJOR ECONOMIES IN BATCH process- 
ing of lubricating oils and greases 
are claimed at Warren Refining & 
Chemical, Cleveland, following re- 
— of a steam heating system 
y a radiant heating installation de- 
signed and built by Selas Corp. of 
America. 

In the Warren installation, two 
groups of “Duradiant” burners in the 
setting (Figure 3) are supplied with 
gas and air in the proper mixture by 
low-pressure inspirators. Radiant heat 
is then created by burning the con- 
trolled gas-air mixture against the 
special refractory surfaces of the burn- 
ers. The cup surfaces, in turn, beam 
the radiant heat to the kettle bottom, 
which is located only 10 inches above 
the burners, 

An accelerated heating rate in 
processing each batch of heavy lubri- 
cants is achieved by a combination of 
controlled rate of heat transfer and 
close proximity of the heat source to 
the kettle. This proximity is possible 
because the burners produce no harm- 
ful flame impingement on the bottom 
of the kettle to cause hot or 
charring of the finished lubricant. 
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Figure 2. Processing kettle is mounted above Duradiant burner setting shown. 
Operator is opening kettle discharge valve for finished batch. 


Figure 1. Recorder chart showing rapid temperature rise at start-up, smooth 
leveling off, fast climb to peak level after additive has been blended in at 220°F. 
Also note fast dissipation of heat. 


Combustion is complete within each Warren Refining & Chemical, has re- 
fll atch of lubricant fom 8 to 4 

ull batch of lubricant 8 to 
hours, enabling the plant to complete 
The new radiant-heat system, says two full batches a day, instead of one; 
it has also cut fuel and labor costs in 
half. 

A typical operation begins with the 
of several gallons 
of base oil into the kettle above the 
radiant-heat setting. Simultaneously, 
two sets of counter-rotating, scraper- 
type paddles in the kettle are started. 
The burner setting is then ignited 
electrically, and the temperature 
brought rapidly to about 160°F, A 
moderate amount of thickening agent 
—calcium-soap, lithium-soap, or soda- 
soap, depending on the lubricant be- 
ing processed—is next added to the 
batch. The temperature rise is con- 
tinued at a gradually decreasing rate 
to 220°F. After a few minutes at this 
level, it is again increased rapidly 
from 220 to 445°F in a little less than 
1% hours. 

Once the temperature reaches the 

wales from 300 
450°F, depending on the flash point 
the base oil used—the 
are turned off. The batch is then com- 


continued on page 114 
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FLUIDICS* at work 


How Merck achieves 


uniform drying 


If your process involves bulk drying, you 
will be interested in how Merck & Co., 
Inc., handles it at their Flint River plant. 

Here, Pfaudler® Conical Dryer Blenders 
are used to dry a coarse crystalline, acid- 
salt intermediate, and a fine crystalline, 
white finished product under closely con- 
trolled vacuum and temperature condi- 
tions. 

Feed goes in with moisture content of 
approximately 25% and comes out with a 
residual moisture of less than 1%. The 
thorough tumbling action achieves a con- 
stant, uniformly blended product as evi- 
denced by the quality of the test samples. 

And, since product is bulk charged di- 
rectly into the dryer and discharged into 
shipping containers, Merck has minimized 
their product handling. 


Resists corrosion. You can use the Pfaud- 


ler Conical Dryer Blender with all acids 
(except HF) and most alkalies without 
concern over corrosion, since the interior 
is Glasteel. 

Protects purity. This inert glass product- 
contact surface also protects product 
purity. Because glass is fire-polished 
smooth, there’s little build-up so cleaning 
is quick and complete. 

Versatile. This unit can also be used for 
impregnating, concentrating, reacting and 
coating—all in a single operation. Such 
versatility makes further savings possible 
in capital investment, time, and floor 
space, 

Choice of models. There are four produc- 
tion models with capacities from 2.6 to 
165 cubic feet as wall a % cubic foot 
lab unit for test purposes. Ask for Bulle- 
tin 963. 


PFAUDLER PERMUTIT inc. 


Specialists in FLUIDICS...the science of fluid processes 


For more information, turn to Data Service card, circle No. 133 
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Cut to order... 
F-C Glasteel pipe’ 


Immediate delivery is what you 
can get when you need odd-size 
lengths of a corrosion-resistant, high- 
integrity lined pipe in lengths to 10 
feet. That’s the availability story on 
F-C pipe when ordered to size trom 
our factory. 


Do it yourself 

The F-C means “field cut” and also 
means you can do it in your own 
plant with almost any standard dry- 
abrasive cutoff wheel. After that it’s 
a simple matter of threading, fire- 

lishing (using a small, portable 
available from Ptaudler) 
and finishing with a belt sander. 


Resists corrosion 

Glass lining for this pipe is % inch 
thick, so you can expect substan- 
tially long service life. even with 
corrosive and/or abrasive fluids. 
Rated at 150 psi, F-C pipe is avail- 
able in 14%, 2 and 3-inch diameters. 
Use it with all acids (except HF) 
to 350° F., and with all mild alka- 
lies at moderate temperatures. 


Protects purity 

Also, since glass is inert, you can 
use this pipe with products that 
must be kept free from contamina- 
tion. And because it’s smooth, 
there's little chance for build-up, 
even with sticky materials. 

Remember: It’s “off-the-shelf” for 
F-C pipe in any length to 10 feet. 
*Patent applied for 
Address all inquiries to our Pfaudler 
Division, Dept. CEP-90, Rochester 
3, N. Y. 


*FLUIDICS is the Pfaudler 
Permutit program that inte- 
grates knowledge, equipment 
and experience in solving 
problems involving fluids. 
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30’ Dia. Head 
for Special Reactor 
vessel 


PX ow ern mane.. 


iT’S WELL MADE! 


Altitude Testing Chamber— 
Built for Testing Instruments 
at Simulated Altitudes for 

80,000 fr. 


MAGNETIC PARTICLE INSPECTION 
NTROL YE CHECKING 
X-RAY INSPECTION 


Koven equipment in all metals and alloys includes: High pres- 
sure vessels built to A.S.M.E. Codes; extractors; mixers; stills; 
kettles; tanks; stacks; breechings; hot transfer lines; large di- 
ameter fabricated piping and plate exhaust ducts; shop and 
field erected storage tanks. Fabrication to all A.S.M.E. Codes 


SPECIALISTS IN INTRICATE FABRICATION 
USING: STAINLESS STEEL * ALUMINUM 
* MONEL + NICKEL * INCONEL + ALL CLAD 
MATERIALS * NICKEL PLATED STEEL 


Call or write for a consultation with a trained 
KOVEN representative and send for Bulletin +550. 


Telephone) New Jersey FOxcroft 6-0400 New York 
i MArket 3-8150 - REctor 2-1160 


93-C East Dickerson Street, Dover, New Jersey 


For more information, turn te Data Service card, circle No. 146 


Radiant heating 


from page 112 


pleted with the introduction of sev- 
eral hundred more gallons of base oil. 
The batch is then allowed to cool to 
200°F before ae pumped out. This 
operation takes y about 1% hours, 
compared to about 4 hours with the 
steam heating system formerly em- 


Figure 3. Typical Selas-built “Duradi- 
ant” setting, which provides radiant 
heat by burning closely-controlied gas- 
air mixtures against special cup-shaped 
refractory surfaces. 


ployed. Rapid dissipation of heat from 
the radiant burners is a vital factor in 
the quick cooling time. When the 
batch reaches 200°F, the finished lub- 
ricant is pumped from the kettle into 
containers for shipment. 2 
Based on a report “Change to Radiant 
Heating for Processing Lubricating 
Greases Cuts Time, Labor, Fuel Costs 
50%,” by lan L. Carmichael, Warren 
Refining & Chemical, Cleveland, Ohio. 


A new section of U.S. Industrial 
Chemicals polyethylene plant at Hous- 
ton, Texas, doubles plant capacity. 
Company total capacity of low and 
medium density polyethylene resins is 
now up to 300 million pounds a year, 
making U.S.I. one of the world’s larg- 
est producers of polyethylene. 


Added to the list of U.S. gasoline 
additive producers is Houston Chemi- 
cal, with a 10 million construction 
roject for tetraethyl and tetramethyl 
fead now underway at Beaumont, 
Texas. Supervision of construction of 
the new t is in the hands of T.R. 
Young, vice president in charge of 
operations. 
A major expansion in Du Pont’s sul- 
furic acid plant at Wurtland, Ky. gets 
underway shortly. A new bulk acid 
terminal will also be established near 
New Cumberland, W. Va. to service 
Eastern Ohio and Pittsburgh areas, 
and to handle shipments from the new 
Wurtland plant. 
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FANSTEELS 
NEW 
WAREHOUSE 


CAN SHIP 
Within Hours! 


Now it’s easy for you to meet or beat produc- 
tion deadlines, prototype or pilot plant comple- 
tion dates. At right are just a few examples 
of the new Fansteel warehouse service which 
hundreds of manufacturers have already used. 


OFF-THE-SHELF DELIVERY ON: 


Tantalum 

Tungsten 

Molybdenum 
Columbium 

Refractory Metal Alloys 


heat exchangers, coils, 
thermowells, tubing 


Tantalum Chemical bayonet heaters, 


Plant Equipment 


Also many other products, plus complete 
processing service, technical assistance. 


EANSTEEL 


A new construction order for 
36” tantalum tapered con- 
densers, 1”x 18” single tube 
tantalum bayonet heaters, 
assorted tantalum screws 
shipped complete same day 
received. 


6x 2x60” tantalum tapered 
condenser ordered and 
shipped the same day. 


8x 4x60” tantalum tapered 
condenser shipped within 24 
hours after receipt of order. 


Write to Chemical Equipment Department, Metals and Fabri- 
cation Division, for your copy of the Fansteel Warehouse Price 
and Stock List . . . or contact your local Fansteel representative. 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, U.S.A. 


For more information, turn to Data Service card, circle No. 86 
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““Hardinge Equipment—Built Better to Last Longer.” 


@ Ruggles-Coles Steam Tube Dryers have been supplied fabri- 
cated of aluminum, nickel, monel, inconel, stainless steels and 
other alloys to provide protection against corrosion and contam- 
ination. All fabrication is to code requirements. 

@ The continuous siphon discharge of condensate is independent 
of speed of rotation of the shell. (See “A”’) 

@ Automatic air vent for each tube eliminates loss of tube heating 
surface at the feed end of the dryer. (See “B’’) 

@ These extra advantages of the Ruggles-Coles Dryer mean con- 
tinuous maximum output without Operating attention and elab- 
orate control devices. 


Complete specifications upon re t. 
Bulletin 16-D-40 


utaway of Ruggles-Coles 
Steam Tube Dryer showing 
spiral feeder, air vents, 
steam header and conden- 
sate siphon. 
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industrial 
news 


New Esso Dutch 
refinery 


THE NEW Esso REFINERY, now on 
stream in Rotterdam, The Nether- 
lands, will supply the company’s re- 
uirements for the Dutch market, with 
the balance slated for export. The $50 
million, 100,000 bbl./day installation 
is located on the Third Petroleum 
Harbor, part of the extensive Maas 
waterways system in the Rotterdam 
area. It has 2260 meters of waterfront 
facilities, including piers which can 
handle two 50,000 dwt supertankers 
at once. It stands on 275 acres of 
filled-in land. 

The Esso Nederland refinery is 
one of the first or. the continent equip- 
ed with electronic controls. The 
equipment used by the system occu- 
~ approximately 40% less panel 

rd space than conventional types 
of controls. Catalytic reforming is 
done by Esso’s Powerforming Process, 
using a continuous unit. Other units 
include crude distillation, naphtha 
stabilizer, hydrofiner, copper chloride 
treater, electronically controlled load- 
ing system, and tankage and other 
ancillary facilities. 

Engineering was by Badger. 


A substantial interest in the Dutch 
chemical firm, N.V. Fabriek van 
Chemische Producten, at Vondeling- 
enplaat, The Netherlands, has been 
acquired by Pennsalt Chemicals. A 
$2 million expansion in manufacturing 
facilities for tertiary dodecylmercaptan 
gets underway immediately at the 
Vondelingenplaat location. Pennsalt 
also plans to introduce the Dutch 
company’s pesticide line on this con- 
tinent in 1961. 


One of the world’s largest petroleum 
naphthalene plants will be constructed 
at Sun Oil's Toledo, Ohio, refinery. 
The 100 million pound a year facility 
will supply users who until now have 
d nded on the coal-tar industry and 
pa soya and on some imports. 
Contract for the $8 million unit went 
to M.W. Kellogg. 


Expansion of the orthoxylene plant of 
Humble’s Enjay Chemical Co. will 
bring production capacity to 72 mil- 
lion pounds at the Baytown, Texas, 
site. Plans call for an increase to 165 
million pounds a year if demand war- 
rants. 


September 1960 CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 9%) 


bs 
-C STEAM 
| 
| 
| 
HARDINGE TORONTO 
COMPA Y, INCORPORAT SALT LAKE CITY 
Main Office amd Works + 240 Arch St, York 
} 


DeZURIK VALVES.... 


---so much to offer 4 


on any 


With their easy operation, dead tight shut off, 
freedom from lubrication and other maintenance, 
DeZurik Valves offer still more advantages to the 
processing plant where corrosion, erosion or con- 
tamination is a factor. 

A wide variety of materials is available for 
plug facings and valve bodies, allowing an almost 
"custom-designed" DeZurik Valve. 

Plugs can be faced with Neoprene, Hycar, 
Teflon, Hypalon, Viton and other compounds 
which offer resistance to the deteriorating action 
of most chemical services. Metal faced plugs 
are available for use on extremely high tem- 
perature services. 

Valve bodies are available in semi-steel, bronze, 
acid resisting bronze, Ni-Resist, aluminum, carbon 


. 


steel, ductile iron, stainless steel, Alloy 20, Monel, 
nickel and other alloys. They can also be sup- 
plied with platic coatings and hard or soft rubber 
linings. 

Whatever problems your applications present, 
there's sure to be a DeZurik Valve that will handle 
it easier, better, with less trouble, longer! Why 
not ask the DeZurik representative in your area, 
or write for details? 


VL) CORPORATION 
— SARTELL. ‘MINNESOTA 


For more information, turn to Data Service card, circle No. 58 
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FUEL ELEMENTS l 


 paaticunate 


FUEL ELEMENT 


® BED SUPPORT AND DIFF N PLATE 


COOLANT \ UF, 


EL SUPPORT GRID 


DESUBLIMATOR 


SOLID 2rCh, 
TO STORAGE 


\ 


UF, PURIFICATION 
TRAPS & CONDENSER 


UF. 


Zr + ZrChl.+2 He 


U+3Fe2-> UFs 
... and it wouldn't be possible without the Purolator filter 


The latest achievement in reducing the prohibitive fuel-cycle 
costs of nuclear energy is a fluidized bed halogenation process 
that provides clean separation of uranium from a zirconium- 
uranium fuel element. This new process, a big improvement 
on conventional gas phase volatility processes, was developed 
at Brookhaven National Laboratory. It would not be oper- 
able without two Purolator developments: an Inconel metal- 
edge distributor plate, A, which is faced on both sides with 
porous metal; and an Inconel frameless metal edge filter, B, 
which is faced on the outside with porous metal. 

The principal advantage of the fluidized bed technique is 
its speed in recovering uranium from spent fuel elements. The 
standard gas phase process takes 24 hours; with a fluidized 
bed, recovery time is cut to 1% hours, and the reaction is 
more uniform and more easily controlled, too. 

To operate the Brookhaven pilot plant, a 10” section of 
spent fuel element is‘ submerged in a mass of inert granular 
material that is suspended in a mobile, or fluidized, state, by 
introducing hydrogen chloride gas at suitable velocity at the 
bottom of the reactor vessel. The Purolator-designed diffuser 
plate assures complete dispersion of the HCI through the gran- 
ular bed. Inconel, a porous metal, is used to face the top and 
bottom surfaces of the plate, to resist the corrosion and the 
reaction temperature of the fluidized bed, which ranges from 
400-450°C. 

By creating a reaction in a fluidized bed, coefficients of heat 


For more information, turn to Data Service card, Circle No. 88 
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that helps cut nuclear fuel reprocessing time from 24 hours to 1'le 


Filtration for Every Known Fluid PUR O LATOR 


RAHWAY. NEW JERGEY, AND TORONTO, ONTARIO, CANADA 


For more information, circle No. 149 > 


transfer as high as 400 Btu/Hr x Ft? x °F have been observed, 
with corresponding reaction rates up to 6000 mg per cm?/hr, 
much higher than could be achieved if gas were the sole cool- 
ant. The upward velocity of the gas required to sustain the 
bed in a fluidized state tends to raise minute particles of ura- 
nium above the bed. The metal-edge Purolator filter effectively 
screens these particles to prevent their loss. The filter that 
Purolator designed for the Brookhaven installation is com- 
posed of a continuous Inconel spiral with integral risers, coated 
with a thin facing of Inconel which ensures an average filtra- 
tion of 1 micron. 

Performance to date has been so successful that the Brook- 
haven team plans to build a pilot plant halogenator to conduct 
complete hydrochlorination and fluorination reactions on full- 
scale fuel elements. The full-scale production unit will incor- 
porate six Purolator Inconel filters. In addition, because of 
its corrosion resistance, Inconel will be used as construction 
material for the halogenator vessel, instead of the present 
stainless steel. 


Presumably you don’t have the problem we've just described, 
but it is a good case in point that Purolator can filter anything 
that flows. And if your problem (whatever it is) could con- 
ceivably involve a filter or a separator, Purolator can help 
you. Our address: Purolator Products, Inc., Dept. 2683, 
Rahway, New Jersey. 


PRODUCTS, INC. 
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Wolverine TRUFIN and STEEL 


bs 


togethe 


'—naturally! 


Where corrosion is not a problem—design 
and operating engineers are finding that 
they can cash in on money-saving benefits 
by specifying Wolverine Trufin in seamless 
steel. 


Trufin — in steel — possesses all of the in- 
herent advantages of integral finned tube. 
For example: 


* In new installations — Trufin lets you 
design smaller exchangers without sac- 
rificing capacity. You save on shells, 
headers, baffles, supports, etc. 


When retubing —Trufin’s extended sur- 
face makes it possible to dramatically 
increase the capacity of existing ex- 
changers. Trufin Type S/T can be sub- 
stituted directly for bare tube. 


* Trufin has stamina —Trufin, because of 
its integral fins, has the ability to stand 
up under rigorous operating conditions. 
Fins are part of the tube wall and are 
unaffected by the pounding of temper- 
ature and pressure changes and vibra- 
tions. 


Trufin is produced in many types, sizes, 
and fin spacings — and in steel, copper, 
copper alloys and aluminum. 


WRITE TODAY FOR MORE INFORMATION 


| 


Only Wolverine Tube Division of Calumet & Hecla, 
Inc. can supply you with such a complete line of 
integrally finned tube — seven different types de- 
signed to bring increased efficiency to a wide variety 


Look to Wolverine for the 
complete line of finned tube 


Trufin Trufin Trufin Trufin Trufin Trufin Trufin 
1 1 Type S/T Type L/C Type H/R Type H/A Type I/t 
ype S/T ype W/H (Duplex) (Bimetal) ype H/ ype H/ ype 


of heat transfer applications. Each type is available 
in a complete range of sizes and alloys. Ask your 
Wolverine salesman for information about how 
these outstanding tubes can help you. 


q Wolverine’s Field Engineering Service 
is staffed with specialists trained in tub- 
ing selection, alloys, metallurgy, equip- 
ment design, etc. Also available for 
consultation are Wolverine’s Heat 
Transfer Specialists who are located 
throughout the major processing areas. 
The services of all these men are yours 

—without obligation. 


... AND, OF COURSE, WOLVERINE TUBE also manufactures a com- 
plete line of copper, copper alloy and aluminum prime surface condenser 
tube. Ask your Wolverine sales representative about Wolverine’s complete 
line of products and services. 


WOLVERINE TUBE 


DIVISION OF 


Calumet Hecla, inc. 


DEPT. E, 17240 SOUTHFIELD RD., ALLEN PARK, MICH. 


Ma tact jue 


PLANTS INw DETROIT, MICHIGAN AND DECATUR, ALABAMA. 


Wolverine Tube is also a prime mill 
source for palletized U-bend condenser 
tubes— manufactures them to your 
“specs” and ships them to you in dis- 
posable box-type pallets so that you can 
feed directly from pallet to condenser. 


SALES OFFICES IN PRINCIPAL CITIES 


SS y 
if 
WOLVERINE ALSO OFFERS SPECIAL SERVICES AND SPECIAL PRODUCTS cy 
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One of a series 


The Case for the Terrestrial Traveler 


Figure that every thirteen seconds American drivers motor 238,000 
miles — the distance to the moon. Increasing the efficiency, comfort, and 
safety of this incredible private transportation system (60 million 
cars!) is a top project goal of the General Motors Research Laboratories. 
From this sizable R & D program have already come a number of 
experimental controls and driver aids now being evaluated in the field. 


New ways of supplying drivers with traffic and road information — 
electronic edge-of-road detectors; communication systems for giving 
drivers audible road and emergency information. 


Simplified driver controls — Unicontrol, a servo system in which the 
driver steers, accelerates, and brakes his car with a single control stick. 


Tested methods of automatic vehicle control — refined computers and 
electro-hydraulic servomechanisms that automatically guide cars and 
control their speed and spacing. 


Underlying these developments are a continuing series of fundamental 
studies, In vehicle dynamics research: investigations of the effect of tire 
properties, suspension geometry, mass distribution, springs and 

dampers on the ride and handling characteristics of cars. In human 
factors research: experiments to determine the perception and 

response of drivers to various traffic situations using different 

car control systems. 


At GM Research, we believe such fresh approaches will improve 
ear-driver compatibility, providing additional convenience and 
enjoyment for tomorrow’s terrestrial traveler. 


General Motors Research Laboratories 
Warren, Michigan 


Car pickup coils and road wiring 
used for guidance and speed con- 
trol in one experimental automatic 
highway system under study. 


For more information, turn to Data Service card, circle No. 27 
September 12! 


first ferrous sulfate 
decomposition plant 
in the United Kingdom 
USES... 


OSOLIDS} 
SYSTEM 


. Once again, the versatility of the Dorrco FluoSolids 

gE or pr ecise System for roasting has been demonstrated at the new 
J ferrous sulfate plant of British Titan Products Com- 

pany, Ltd., Grimsby, England . . . the first plant of its 


controlled prime was Chemico; equipment and 


. engineering for the roasting step were handled by Dorr- 

roastin zg Oliver Company Ltd., Croydon, Surrey. 
aan Copperas arises as a by-product in the extraction of 
titanium dioxide from ilmenite. In a process developed 
by British Titan, the copperas is converted to a dry 

monohydrate powder, by spray drying. 

Mixed with pulverized coal or pyrites, the monohy- 
drate is then injected into a fluid bed where it is 

decomposed to SO, gas and iron oxides. 
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The gases, on leaving the FluoSolids reactors, pass 
through a waste heat boiler and then on to a Chemico 
purification and contact acid plant to produce up to 60 
tons of acid per reactor, daily. The calcine, relatively 
pure iron oxide, averaging 1.25% residual sulphur, can 
be readily sintered for use in steel making. 

An alternative process, especially applicable to the 
treatment of steel plate pickling !iquors, decomposes a 
wet monohydrate cake, obtained from a submerged 
combustion system, by first drying the cake with waste 
heat gases. The system offers a larger yield in acid 
recovery, and lower fuel costs. 

For further information on the Dorrco FluoSolids 
System, please write to Dorr-Oliver Incorporated, 
Stamford, Connecticut. 


he 


Photo by courtesy of Chemico 


What is the FluoSolids System? 


A valuable tool for the process industries. When par- 
ticles are suspended in an upwardly moving stream of gas, 
the entire dense mass behaves much like a liquid and is 
said to be fluidized. Applied in the Dorrco fluid bed reactor, 
fluidization results in a new and more efficient roasting 
technique, in which each particle of material is individually 
surrounded by a film of air or gas supplied by an external 
blower. A combination of reactor, blower, cyclones and 
other auxiliary equipment forms a complete processing 
system adaptable to a wide range of applications. 


~DpORR-OLIVER 


VF  WORLOC-WICE RESEARCH ENGINEERING EQUIPMENT 
For more information, turn to Data Service card, circle No. 50 
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BOOKS” 


PRINCIPLES OF 
UNIT OPERATIONS 


By A. S. Foust, L. A. WENZEL, 
C. W. CLump, L. Maus, and 
L. B. ANDERSEN, all of Lehigh 
University. A fresh approach, 
showing unit operations as uni- 
fied groups stemming from the 
same fundamentals. Develop- 
ments are built up from simplified 
physical or mathematical models, 
thence to more complex, realistic 
problems, applying the general 
equations to specific operations. 
1960, 578 pages. $15.00. 


PROPERTIES AND 
STRUCTURE OF 
POLYMERS 


By ARTHUR V. TOBOLSKy, 
Princeton University. Reduces 
seemingly complex physical prop- 
erties of polymers to easily un- 
derstood generalizations. Shows 
also how mechanical behavior 
can be used to solve problems in 
polymer chemistry, often other- 
wise unsolvable. 1960. 331 
pages. $14.50. 


TRANSPORT 
PHENOMENA 


By R. B. Birp, W. E. Stewart, 
and E. N. LiGHTFOOT, all at the 
University of Wisconsin, Treats 
transport phenomena as a dis- 
tinct subject in engineering 
science. Gives parallel coverage 
to three analogous processes: 
momentum transport (flow of 
viscous fluids) ; energy transport 
(flow of heat) ; mass transport 
(flow of chemical mixtures in 
species). 1960. Approx. 816 
pages. Prob. $13.75. 


PHYSICAL 
METALLURGY 


By B. CHALMERS, Harvard Uni- 
versity. Uses the scientific rather 
than empirical approach, build- 
ing a comprehensive physical 
framework and examining its 
validity by comparison with ex- 
periment and experience. 1959. 
468 pages. $12.50. 


SEND NOW FOR ON-APPROVAL 
COPIES 


JOHN WILEY & SON, Inc. 
440 PARK AVENUE SOUTH 
NEW YORK 16, N, Y. 


For more information, circle No. 101 
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chemical 
feature 


Carbon black growth unchecked 


New oil-furnace blacks promise to duplicate or exceed performance 
of gas semi-reinforcing and premium channel blacks 


THE LAST DECADE or so has seen 
a revolution in the manufacture of 
carbon black. Prior to 1945, almost 
the only process for production of 
fully-reinforcing blacks was the con- 
tact or channel process in which the 
product is collected by impingement 
of natural gas flames on strategically- 
located cool metal surfaces, usually 
standard channel irons, whence the 
name “channel black.” In those days, 
the only raw material for this class 
of carbon blacks was natural S; 
the industry was largely centered in 
Texas. 

The oil furnace process, which now 
probably accounts for some 75-80% 
of world production, was introduced 
in 1943, and at once started its 
rapid climb to its present command- 
ing position, Three factors are said 
to have influenced the fast shift-over 
to the new oil-furnace method. First, 
large-scale construction of natural gas 
pipe lines, which allowed its use in 
cities far from its point of origin, 
led to a spectacular rise in the price 
of the natural gas itself. Second, use 
of liquid hydrocarbons, easily trans- 
ported to any distance, freed the 
industry from the geographical limi- 
tations imposed by naturally-occuring 
sources of natural gas. Thirdly, and 
a most decisive, the oil-based 
»lacks were found, in many cases, to 
have superior reinforcing properties 
over the channel product. 

A corrolary result of these develop- 
ments has been location of oil-furnace 
plants in Europe and other parts of 
the world, sometimes far from hydro- 
carbon sources. Whereas, fifteen years 
ago, some 90% of the world supply 
of carbon black came from the U.S., 
today many nations are partly or 
wholly self-sufficient. 


Oil furnace process 

The typical oil furnace plant is 
made up of three main operating 
units: the furnace proper; a cooling 


and collecting section; and _pelletiz- 
ing and shipping. Furnaces are usually 
of cylindrical form, and are lined 
with refractory brick. Feed is gener- 
ally by atomization under pressure, 
and heating by natural or manufac- 
tured gas. Production of the carbon 
black involves only partial combustion 
of the feed material; various grades 
of oil-furnace black can therefore be 
turned out by varying the combustion 
conditions. Small particle size in the 
— for instance, can be achieved 

y increasing the amount of air fed 
into the furnace. 

The carbon and the spent gases 
which leave the furnace at 2,600- 
2,800°F are generally cooled by water 

rays to about 500°F, after which 
> 3 carbon black product is collected 
by electrostatic precipitation or bag 
filters. 


New developments 

Most recent development in the 
production of oil-furnace blacks is 
the announcement by Godfrey L. 
Cabot, world’s largest carbon black 
producer, of a “new family” in this 
category. Details of the process used 
have not been disclosed. First three 
members of Cabot’s new family have 
been christened Regal 300, Regal 600, 
and Regal SRF. 

Regal 300, according to Cabot, is 
intended as a lower cost replacement 
for channel black in rubber applica- 
tions. It is said to have properties 
similar to those of a premium-priced 
channel, but with a faster curing rate, 
approaching that of an HAF (high 
aden furnace) black. Good dis- 
persions are claimed using normal 
mixing procedures with commercial 
polymers having higher viscosity or 
more elastic “nerve”, such as natural 
rubber, Neoprene, nitrile rubber, and 
oil-free SBR. 

Regal 600 is recommended by the 
maker for low hardness, passenger 
tire treads, and for tread rubber with 
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the resistance of an ISAF (intermedi- 
ate superior-abrasion furnace) black. 
Good dispersions have been obtained 
in natural rubber compounds with 
normal mixing procedures, Dispersion 
in oil-extended SBR with normal mix- 
ing was unsatisfactory, apparently “as 
a result of the lower shearing forces 
encountered.” Incorporation in a latex- 
oil-black SBR masterbatch, however, 
gave excellent dispersions. 

Regal SRF falls near the particle 
size and surface area range of a gas 
SRF (semi-reinforcing) black, and is 
similar to the gas SRF in its degree 
and strength of pellet aggregation. 


Although way over 90% of total 
carbon black production is earmarked 
for the rubber industry, chiefly for 
tires, several other applications con- 
sume respectable quantities. Here 
again, the trend in recent years has 
been replacement of the traditional 
channel blacks by various varieties of 
oil-furnace blacks. 

Second largest users are the print- 
ing ink and coating industries, where 
U. S. consumption is now somewhere 
in the achiiivedetit of 80 million 
pounds annually. Big swing in news- 
paper inks has been from the cheaper 
grades of channel blacks to unpelleted 
rubber-reinforcing grades of oil-fur- 
nace blacks. Inks made from these oil- 
furnace blacks are said to be satis- 
factory from the point of view of the 
“jetness” of the print, even though 
slightly grayer than channel grades 
previously employed. 

For high-quality lithographic inks, 
however, it is necessary to use about 
three times as much carbon black as 
for the lower-priced news inks. In 
order for these inks to remain fluid, 
the carbon black used must contain 
a high percentage of volatile material. 
For this reason, most lithographic 
inks still require high grade channel 
blacks. 

Pigments for the paint and varnish 
industry are also still largely based 
on the channel process, except for 
undercoat paints where jetness of the 
finish is less important. However, this 
field may soon be invaded by new 
high-quality oil-furnace blacks. 


Polyethylene additive 

Low concentrations of carbon black 
have been found to increase more than 
twenty times the resistance of poly- 
ethylene to the degrading effects of 
exposure to sunlight. Percentages 
used in this increasing application 
range from 2 to 4% of carbon black. 
Oil-furnace blacks with a eee size 
range of 170-200 A have n found 
eminently suitable for this use. = 
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If it’s pumpable . . . this process pump can handle it! 
Here — for the chemical and process industries — is a truly 
notable achievement in pump design . . . a process pump 
capable of handling any pumpable fluid — corrosive, hot 
(1000°F) or cold (—350°F). 


This pump can handie anything pumpable because it has 
virtually everything in the way of features to solve even the 
toughest pumping problems encountered in the chemical and 
process industries. 


Spacer coupling — to permit removal of impeller, shaft and bearings without disturb- 
ing either motor or piping. 


Centerline support — to prevent misalignment in handling high temperature liquids. 


High efficiency enclosed impeller 

Extra deep packing box, renewable sleeve — usable either with packing or mechanical 
seals. 

Large diameter shafts, heavy duty bearings — for longer, trouble-free life. 

Available in all metals and alloys — carefully chosen to provide best performance for 
material to be pumped. 


In a complete range, from 11,” to 16” 


x WN for the complete story 
of Lawrence chemical 


and process pumps 


Whatever your 
pumping probiem, 
we can save you 
time and money. 
Write us the perti- 
nent details. No obii- 
gation, of course. 


LAWRENCE PUMPS INC. 
371 Market Street, Lowrence, Moss. 


For more information, turn to Data Service card, circle No. 104 
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at <G{> process wet cake 


For their new plant in Michigan, The Dow Chemical Company 
required a gentle process with high thermal efficiency for drying 
of a heat sensitive plastic from a wet cake to a free flowing powder. 


NERCO-NIRO provided the answer by applying the principles of 
“Gentle-ized" spray drying to the dispersion drying process. The 
two spray-dispersion dryers pictured above are equipped with 
atomizers of a novel design, which permit feeding of an uncon- 
ditioned wet cake. The heat sensitive plastic is gently dried to a 
final moisture content less than 1/10%, without recycling. No 
subsequent grinding or screening is required. 


Although this heat sensitive material requires low outlet air tem- 
peratures, NERCO-NIRO “Gentle-ized" Spray-Dispersion Drying per- 
mits inlet air temperatures as high at 500°F, producing a product of 
unusually high quality at excellent thermal efficiency. 


If you are interested in efficient drying of heat sensitive products, 
be it wet cakes, slurries, emulsions or solutions, NERCO-NIRO’s 
engineering experience and ingenuity, with its research and test- 
ing facilities, is ready to assist you. 


Nerco-Niro Spray Dryer Div 


NICHOLS 


For more information, turn to Data Service card, circle No. 53 
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news 


Major synthetic 
rubber venture 


Stauffer, American Synthetic Rub- 
ber, form joint company to pro- 
duce polybutadiene and polyiso- 
prene rubbers at Louisville, Ky. 


INITIAL —— or 30,000 Lonc tons 
per year butadiene and pol 

plant to be built in Louisville, Ky., by 
American Rubber and Chemical Co., 
newly-formed as a joint venture by 
Stauffer Chemical and American Syn- 
thetic Rubber. The parent companies 
each own 50% of the new corporation. 
Stauffer’s engineering department will 
be responsble for construction of the 
plant, slated for completion in Sep- 
tember, 1961. American Synthetic 
will manage commercial production 
and marketing. Both Stauffer and 
American Synthetic will contribute to 
staff the pilot Pe and research 
laboratories which will form part of 
the Louisville project. 

Amercan Synthetic Rubber was 
formed in 1955 to buy the govern- 
ment-owned styrene-butadiene copoly- 
mer facilities at Louisville. It is owned 
by twenty-eight companies, most of 
which are small-to-medium-sized rub- 
ber companies producing non-tire rub- 
ber products. At least part of the new 
production, however, will be aimed 
directly at the tire market. Tests are 
said to have shown that passenger 
car tires formulated of 90% polybuta- 
diene and 10% natural < were 
more than 25% superior to SBR-1500 
in abrasion resistance; tires of 75% 
polybutadiene and 25% natural rubber 
were more than 15% better. 

The processes to be used at the 
new Louisville facilities have been 
licensed from Phillips Petroleum. 


An expansion in catalytic cracking 
facilities of the Sacor refinery near 
Lisbon, Portugal, will mean increase 
in output of liquefied propane and 
butane from original plant capacity of 
24,000 bbl./day. The LPG output is 
used to supplement the city of 
Lisbon’s manufactured gas supply, and 
also as bottled gas for cooking and 
heating purposes in areas where city 
gas is not available. Hydrocarbon Re- 
search has been awarded a contract 
for engineering and construction of 
the expansion. Scheduled completion 
date is early 1961. 


| spray-dispersion dryers 
; 
| 
| 
1 
; a: 
ENGINEERING & RESEARCH Core 
80 Pine St. New York 5 


300 tons 
of Urea 


This high capacity Urea plant is constructed 
and erected by Werkspoor to the 
designs of Stamicarbon-Holland. 
Werkspoor is fully qualified to 
supply the following plants: 

1. Ammonia synthesis (starting from 
liquid or gaseous fuels) 

2. Nitric acid (starting from ammonia) 

3. Nitrolimestone (starting from nitric 
acid, ammonia and limestone) 

4. Nitrophosphate (starting from raw 
phosphate, nitric acid and ammonia) 

5. Calcium nitrate (starting from 
limestone and nitric acid) 

6. Sulphate of ammonium (starting from 
ammonia and sulphuric acid) 

7. Urea (starting from liquid ammonia 
and carbon dioxide) 


WERKSPOOR 


WORKS AT AMSTERDAM AND UTRECHT 
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Why settle for 
You 
can buy 


equipment when you can buy production... e 
better, more controlled, more dependable production ? 
production—probably for less money. 

General American's wide diversification 

assures you of the right components, properly 

coordinated right from the start. Extensive 

General American laboratory and testing 

facilities enable us to set up pilot operations 

before you invest one penny. 

If you'd like to buy production rather than 

just equipment, why not talk to General 

American about coordinated equipment? 

It pays to plan with General American 


Process Equipment Division 

GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Stteet « Chicago 3, Illinois 

Offices in principal cities 

blowers « chemical nickel plating « compressors 
conservation systems « conveying systems + coolers 
crushers « cryogenic equipment « crystallizers « dewatering 
presses « dryers « dust control equipment « evaporators 
extraction equipment « fans « fractionating columns « gas 
absorbers » gashoiders « mixers « preheaters « pressure 
vessels « pumps (gas and vacuum) « reactors « rock product 
processing equipment « storage tanks (floating, fixed and lifter roofs) 
field erection facilities available nation-wide BS MO 


CESS EQUIPMEN 
DivISION 


Louisville Process Equipment—Turbo-Mixers—Traylor Engineering—Fuller Company—Dracco 
Sutorbilt—Kanigen!—Plate & Welding—Wiggins Conservation Structures—Field Erection 
For more information, turn to Data Service card, Circle No. 81 
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Dann Goodson, Manager Motor-Driven Compressor Sales, 


The Cooper-Bessemer Corporation, explains... 


How Cooper-Bessemer’s 


new, compact Air Compressors 


130 


simplify installation and 
reduce costs 


The DMR compressors shown here are two models of a new line of 
compact, 720 rpm machines, unmatched in reliability. With these 
units, Cooper-Bessemer introduces a new standard of installation 
economy. So highly compact, the DMR compressors are readily 
installed in existing space, avoiding the need for additional housing 
facilities. They can be located at strategic points throughout the plant 
to supplement existing air line services without additional feeders to 
help supply your production needs at minimum cost. 

The new DMR units come completely equipped with integral 
motor-drive and intercooler ...ready for operation. Their control 
can also be integrally mounted as shown. They are available for 
two-stage applications in the range of 500 to 2000 cfm and 
discharge pressures of 80 to 125 psi... also for single-stage and 
three-stage operation. 

The introduction of this new line of air compressors, 
plus the portable tool facilities of our new subsidiary, The 
Rotor Tool Company, enable Cooper-Bessemer to give 
you full-scope service for your industrial air power needs. 
Call the nearby Cooper-Bessemer office or air compressor 
agent for Bulletin No. 94 on the new DMR line. 
BRANCH OFFICES: Grove City + New York + Washington + Gloucester + Pittsburgh 
Chicago - Minneapolis + St. Louis + Kansas City + Tulsa + New Orleans - Shreveport 
Houston Greggton + Dallas Odessa Pampa Casper Seattle San Francisco 
Los Angeles 
SUBSIDIARIES: Cooper-Bessemer of Canada, Ltd.... Edmonton + Calgary 
Toronto + Halifax + Stratford 
C-B Southern, Inc. . . . Houston 
Cooper-Bessemer International Corp.... New York Caracas Anaco 
Cooper-Bessemer, S.A....Chur, Switzerland - The Hague, Netherlands - Mexico City 
The Rotor Tool Company . . . Cleveland 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS- DIESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINE, TURSINE OR MOTOR DRIVEN 


For more information, turn to Data Service card, circle No. 25 
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New DMR-3 two-stage air compressor with 
integral control. Ratings of 300-350 hp. 
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industrial 
focus 


Sweetening liquid hydrocarbons 


with molecular sieves 


Details of a newly-introduced commercial process. Operating 


THE SMALL OPENINGS or passageways 
in Type 13X molecular sieves are 
8-9 A in diameter. Hydrogen sulfide, 
mercaptans, propane, and other hy- 
drocarbons normally present in natu- 
ral gas liquids have molecular dimen- 
sions sufficiently small so that they 
will all enter the molecular sieve 
crystals and be adsorbed, Separation 
of sulfur compounds from hydrocar- 
bons thus depends on selective ad- 
sorption, rather than conventional 
molecular sieving action, where one 
component is too large to enter the 
adsorbent. The polar sulfur com- 
pounds are much more strongly ad- 
sorbed than the hydrocarbons. Useful 
bed loadings can therefore be ob- 
tained, even when the hydrogen sul- 
fide and mercaptans are present in 
very low concentrations. For example, 
from propane at a concentration of 
only 0.25 grains/100 st. cu. ft., the 
equilibrium loading is 4.5 Ib. H,S/100 
Ib. activated adsorbent. An increase 
in concentration to 100 grains/100 
st. cu. ft., raises the loading to 13.5 
Ib./100 Ib. 

Equilibrium loadings from n-hexane 
are somewhat lower; this is caused by 
differences in the strength of the ad- 
sorptive forces between the hydro- 
carbons and the molecular sieve ad- 


data and cost estimate details show high promise. 
Table 1. Commercial plant results—liquid propane sweetening. 


ADSORBENT DaTA FEED (MOL-%) 


E. L. Ciarx, H. B. Raopes, 
R. A. Rawr, & J. A. Lawnie, 
Linde Co., Div. of Union Carbide. 


Two beds at 750 Ib. each Ethane 8 
1 ft. 8 in. LD. x 8 ft. Propane 91 
Type 13X Molecular Sieve Butane 1 , 
1/16-in. pellets Hydrogen Sulfide 0.18 100 
. cu. 
Carbon Dioxide 0.4 grains per 100 
st. cu. ft. 
OperaTING CONDITIONS 
Adsorption 
Pressure — 210 lb./sq. in. gauge 
Temperature — Ambient 
Time — 16 hours 
Feed rate — 85 gal./min. 
Effluent — Passes copper strip test 
Depressurization 


210 to 120 Ib./sq. in. 
gauge in 15 min. 
Material to fuel. 


Cooling 


400°F. 


120 Ib./sq. in. gauge 


4 hours (1.5 hr. heatup, 2.5 hr. at temp.) 
50,000 (st. cu. ft.)/(hr.) 
Absorber residue gas (~99% CH,, dry, sweet, trace 


of heavy hydrocarbons ) 


~175 gallons of sweet propane 


Time 


— 30-60 min. 


sorbent. The 


larger n-hexane mole- 


cules are more strongly adsorbed than 
the propane and compete more effec- 
tively with the hydrogen sulfide for 
the available sites on the adsorbent. 


adsorption liquid removal desorption cooling and repressurization 
and depressurization 
Purge gas 
400-550 °F 
60-l00 Ib. 4q.in.ga. sour liquid feed 
20-25 mois/lOO Ib. 20-30 gat /i0O!b. 
sour feed high gos activated adsorbent Octivated adsorbent 
$5 
5 
sweet liquid interstitial liquid to fue! sweet vopor 
product .. (and vapor) to recovery 
to recovery or fuel 
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Figure 1. Operating steps—molecular sieve liquid sweetening process. 


Net result is a higher loading of hex- 
ane and a lower loading of hydrogen 
sulfide. 

In addition to hydrogen sulfide, 
methyl and ethyl mercaptan fre- 
quently occur in appreciable concen- 
trations in natural gas liquids. Methyl 
mercaptan in the liquid phase has 
adsorption characteristics very close to 
those of hydrogen sulfide. For cases 
where a variety of hydrocarbons and 
sulfur compounds are present simul- 
taneously, an accurate determination 
of equilibrium loading requires a step- 
wise calculation with the adsorber 
bed divided into a number of zones. 

Carbon dioxode is also frequently 
present in the propane stream from 
natural gas treating plants. The con- 
centration generally depends on the 
quantity of ethane that is cut into the 
propane, It ranges from about 0.4-0.5 
grains/100 st. cu. ft. in 210 lb./sq. in. 
vapor pressure propane to essentially 
zero in a 165 Ib./sq. in. stream. The 
effect of carbon dioxide on the sulfur 

continued on page 134 
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By 1970 you'll appreciate the lasting value of your 1960 
investment in Bird Continuous Solid Bowl Centrifugals 


Here’s why we can say this and make it stick: 
After 28 years a producer of southern clays retired their first Bird. They now 
have eleven in operation. The veteran unit installed in 1932 had been on the job 
24 hours a day right up to this year. 
Still turning out a fine salt of satisfactory dryness, after 18 years. 


Question: Should this Bird be repaired or replaced? Answer: Fix it up and it’ll be 
good for many more years of faithful service. 


Never opened up for five years. Used for dewatering the lime in a water 
softening plant, the user writes: ‘“‘Since the unit has not been opened since it was 
installed five years ago, it may be time td have a look inside and see if anything 
needs to be done.” 


“Another Bird that has been running 24 hours a day since 1940 without 
mechanical attention.’’ So runs the report from a leading producer of inorganic 
chemicals, and it continues, ‘“‘Even so, the repairs are quite minor.” 


A billion pounds of salt from caustic is the record of a Bird that has been on 

the job twenty hours a day for the past 8400 days (23 years). Only routine annual 

check-ups have been required. 
These are the kind of service records that can be achieved when corrosion or abrasion f 
do not present serious problems. Even when these are factors, Birds outlast and out- 
perform other separating equipment. 

GET THE FACTS, by all means, on comparative dryness of solids, clarity of filtrates, capacity i 
and cost per ton. The Bird Research and Development Center stands ready to supply the fig- 
ures based on pilot-scale tests of your own feed slurries. But keep in mind that Birds are built 

for the long pull — an investment that brings returns year after year after year. 


MACHINE 
B I R D COMPANY 


BUILDERS OF THE COMPLETE LINE OF SOLID-LIQUID SEPARATING EQUIPMENT 


Operators of the Bird Research and Development Center for pilot-scale testing 
to determine the correct equipment for the job. Yours to use. 


Application Engineering Offices: 
EVANSTON, ILL. * ATLANTA, GA. * HUNTINGTON, W. VA. * LAPORTE, TEXAS * WALNUT CREEK, CALIF. 


For more information, turn to Data Service card, circle No. 118 
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Special design WHIRLEX 

dust collection equipment is 
operating efficientiy over most 
of the world. Special designs 
for special applications 


ere a specialty with WHIRLEX! 


Write for Bulletins 
FD-11 & WC-100 


FLY ASH ARRESTOR 


CORPORATION 


205 North ist Street / Birmingham, Alabama 
1355 Market Street 420 Lexington Avenue 
Sah Francisco 3, Calif. New York 17, N.Y. 


Bag Collectors — Mechanical Collectors — Wet Collectors 
Induced Draft Fans — Forced Draft Fans — Exhaust Fans 
Self Supporting Stacks — Duct Work 


For more information, turn to Data Service card, circle No. 107 
September !960 


Molecular sieves 

from page 132 
compound loadings is relatively minor, 
amounting to only a 5-10% reduction 
at the higher carbon dioxide contents. 
Effect of water 

In some cases, the liquid hydrocar- 
bon also contains water. Water is 
strongly adsorbed on molecular sieves, 
and will be removed in a short zone 
at the inlet end of the bed. The 
weight of adsorbent in this zone must 
therefore be added to the bed re- 
quirements for sulfur removal to ob- 
tain the total bed size. 

When an adsorbent bed is used to 
remove sulfur compounds in a com- 
mercial process, it is necessary to stop 
the adsorption when these undesirable 
compounds appear in the effluent. 
This leaves a section of the bed to- 
wards the effluent end which is only 
partially loaded to equilibrium. In 
order to take this partial loading into 
account, equilibrium values must be 
multiplied by a factor of 0.02 to 0.8, 
depending on both the concentration 
of sulfur compounds in the feed and 
on the flow rate. The lower value ap- 
plies to low feed concentrations and 


10,000 


5 

2 
notes: 

skid mounted 
molecular sieve included 

3 @ 3195/ib 


10,000 
purchased equipment cost (8) 
Figure 2. Estimated purchased equip- 
ment costs—molecular sieve liquid 
sweetening units. 


high flow rates, while the higher rep- 
resents high concentrations and low 
rates. 


operation 

The four basic steps in the process 
are shown diagrammatically in Figure 
1. 
© Adsorption: At the start of this 
step, the bed is at ambient tempera- 
ture and is full of liquid hydrocarbon. 
The pressure is eliciently igh to 
keep vapor pockets from developing. 

Sour feed passes downward throu 
the bed, the sulfur compounds are 
continued on page 136 
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Lowercapital outlay, elimination 
of over-production problems, and 
greater all-round design and opera- 
tional flexibility. These are some 
of the positive advantages gained 
from the use of low-temperature gas 
separation in ethylene recovery. 


Low-temperature separation 
permits the building of smaller 
units, which result in lower erection 


and operation costs. Air Liquide 
designs and builds these smaller 


units as “pre-packaged” assem- 
blies, with capacities up to 100 
tons or more per day. 


Ethylene 
Recovery 

to suit your 

pocketbook 


American 
During the past 30 years, Air 

Liquide has been recovering ethyl- 

ene from effluent gases like coke- 

oven gas (containing 1.5 to 2%) 

and refinery off-gases (containing 

5 to 15%) by the low-temperature 

process. And Air Liquide has built 

more ethylene recovery units and 

hydrocarbon separation plants than 

anyone in the world. 

If you are thinking of ethylene 

recovery, check first with American 

Air Liquide. 

In Caneda: 

L'Air Liquide, 

1210 Sherbrooke St. W., 


Montreal, Quebec. 
Telephone Victor 2-5431 


Ne 


ALL AIR LIQUIDE LOW-TEMPERATURE PLANTS ARE DESIGNED AND BUILT IN 
NORTH AMERICA FROM AMERICAN MATERIALS, TO NORTH AMERICAN STANDARDS 


An unusually large “packaged” type Air Liquide low-temperature gas separation plant in use at 
Chemical Corporation's chiorinated-hydrocarbon manufacturing centre in California. 


Air Liquide has designed and built 
the following types of plants, 
now in use throughout the world: 


¢ Air Separation — oxygen, nitrogen, 
etc. ¢ Tonnage Oxygen and Nitrogen 
(Gas and Liquid) « Rare Gases Recovery 
* Purification « Methane Purification 
* Natural Gas Liquefaction « Coke-Oven 
Gas Separation « Refinery Gos Separa- 
tion « Hydrogen Liquefaction + Helium 
Recovery * Pure CO Production * Heavy 
Water for Atomic Reactors. 


For complete information write or call 


AMERICAN 


}) AIR LIQUIDE 


ENGINEERING & CONSTRUCTION DIVISION 


N EXPERIENCE 
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Air Ring 
performance 
here .. 


2. 


provides faster 
“bubble” cooling 
for higher production 
speeds ... 


Exclusive we 


Velocity Contro! Air Ring 


design prevents lopsided air 


distribution. Interna! baffles 


provide ‘engineered 


turbulence” to evenly distribute 


air flow around entire 


circum ference of die. 


Name 


Title 


Company 


Street State 


For more information, circle No. 79 


Molecular sieves 
from page 134 


adsorbed on the molecular sieves, and 
sweet liquid product is removed con- 
tinuously from the bottom, Control is 
maintained to keep the bed full of 
liquid. Flow is normally stopped after 
a predetermined time, and before un- 
desirable sulfur compounds appear in 
the effluent. Feed mass velocities are 
in the range of 1,500-12,000 Ib./(hr.) 
(sq. ft.). 

@ Liquid removal and depressuriza- 
tion: The interstitial liquid in the bed 
is next removed, and the pressure is 
reduced to 60-120 Ib./sq. in. gauge. 
The lower pressures give more effec- 
tive utilization of the purge gas in 
the subsequent desorption step. The 
range is set by the pressure of the 
fuel header used to dispose of the 
purge. 

In one method of operation, high 
pressure gas is introduced to the top 
of the bed to force out the liquid at 
essentially the feed pressure. The bed 
pressure is then lowered. Alterna- 
tively, the bed may be drained and 
the pressure reduced in one opera- 
tion. Vaporized hydrocarbons may be 
sent to an external condenser, be re- 
cycled to a lower stage of compres- 
sion, or be sent to fuel, In any of 
these methods, the pressure reduction 
must be carried out over a period of 
about 15 minutes, This avoids surg- 
ing, sudden flash vaporization, and 
movement of the adsorbent bed. 


® Desorption: The sulfur compounds 
are removed from the bed by a hot 
purge gas. The gas, at 60-120 lb./ 
sq. in. gauge, passes downward 
through the bed, and then into the 
plant fuel system. 

Bed temperatures of 400-550°F are 
used, The lower temperature is suf- 
ficient for hydrogen sulfide, while the 
higher is necessary when mercaptans 
are present. A total of 20-25 mols of 
gas per 100 lb. of molecular sieves 
is required. Occasionally, when more 
gas is available, a larger flow will be 
used, 

The purge gas should be dry, sweet, 
and contain no oxygen. The latter re- 
quirement is particularly important, 
because any oxygen entering the bed 
will react with the hydrogen sulfide 
to deposit sulfur, A typical example 
of a suitable gas is de-ethanizer over- 
head, 


® Cooling: After desorption, the bed 
is cooled by introduction of liquid 
feed or liquid product to the top of 
the bed. When the feed is nearly sweet, 

continued on page 140 
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U.S.I. CHEMICAL NEWS 


Prepored by U.S. Industrial Chemicals Co, 


A Series for Chemists and Executives of the Solvents and Chemical Consuming Industries 


Coal Tar Is 
Purified Economically by 
Continuous Sodium Process 


A semi-continuous, commercial process 
for desulfurizing coal tar naphthalene, 
through treatment with metallic sodium, 
has been developed by U.S.L. specialists in 
sodium chemistry. This development pro- 
vides coke oven producers with an efficient 
and economical method for purifying 
naphthalene to the levels demanded by 
makers of phthalic anhydride, dyes, vinyl 
plastics, moth balls and other naphthalene 
products. 

78° Naphthalene can be treated with 
1.5% by weight of sodium for reduction of 
sulfur content from about 0.5% to less 
than 0.05%, at a cost of under one half a 
cent per pound. Naphthalene recovery 
would exceed 99%. Capital investment for 
a plant to treat 50-60 million lb./yr. of 
naphthalene would be about $50,000. 

In such a semi-continuous plant naph- 
thalene — with residual phenols removed 
through pretreatment with solid caustic 
for best sodium efficiency—is fed into a 
series of kettles and contacted with sodium 
for 30-60 minutes. The naphthalene is 
then flash distilled from the residue. The 
residue, upon decomposition with steam, 
yields crude napthalene, low in sulfur, 
which would be returned to the head of 
the process. 

Bulk sodium is metered directly into 
the treating kettles. With 
adequate agitation, sodium 
will emulsify quickly and 


New Trona Mining Method 
Planned in Intermountain’s 
Soda Ash Plant Expansion 


Intermountain Chemical Co., a 10% 
owned affiliate of U.S.L, has announced 
plans for a $4,000,000 expansion of their 
soda ash facilities, to be completed in 1962. 
Capacity is being increased from 520,000 
to 720,000 tons per year. 

The company mines trona ore in the 
Green River area of southwestern Wyom- 
ing and refines the ore into soda ash. A 
new method for mining trona, developed 
by Intermountain, will be tried for the 
first time as part of the expansion. It is a 
continuous system for mining, extraction 
and movement of trona which eliminates 
blasting and drilling underground. The 
method uses augers, adapted from hard- 
coal mining. 

During expansion, Intermountain will 
also make changes in refinery technology. 


Final Regulations on Tax ree 
And SD Alcohols Now in Effect 


A&TTD Issues New Simplified & Liberalized “User” Regulations 


The Alcohol and Tobacco Tax Division of Internal Revenue published final 
revised regulations (effective July 1) on the distribution and use of Specially 
Denatured and Tax-Free Alcohols in the Federal Register of June 29. These 


New Polyethylene Bag with 
No-Leak Closure Shows 
Promise as Sterile Pack 


A new, low-cost, sterile polyethylene 
bag with a wire tape closure is now being 
used by the dairy industry for milk 
sampling and reportedly finding applica- 
tion in a number of fields, including cos- 
metics. The containers are made of clear, 
heavy polyethylene tubing, sealed both 
top and bottom to keep the inside sterile. 

A line of perforations is provided for 
removing the sealed top. Below the perfo- 
rations are two wire tapes which help in 
opening and form the closure for the bag. 
For resealing, tapes are pulled taut, top 
of bag is rolled down, and projecting ends 
of tapes are bent over. A liquid-tight 
closure is formed. The three photos below 


show unsealing, opening and resealing. 


New polyethylene bag is sterile-sealec until per- 
forated top is zipped off. 


Bog is snapped open by pressing In on wire 
tapes around top opening. 


regulations provide for administration of 

the Internal Revenue Code of 1954 as 

amended by the Excise Tax Technical 

Changes Act of 1958. 

For the first time, the A&TTD has sepa- 
rated “user” regulations from others cov- 
ering production of ethyl alcohol and spe- 
cially denatured formulations. Here is a 
brief summary of some of the important 
provisions of the new “user” reculations. 
For details, see Industry Circulars 60-22 
on SDA and 60-21 on Tax-Free. 

(1) Industrial Use Permits—Forms 1481 
(SDA) and 1447 (Tax-Free)—no 
longer have to be renewed annually. 
They remain in effect unless sus- 
pended, revoked, surrendered or other- 
wise terminated. 

(2) Withdrawal Permits: 

Form 1485 (SDA)—permits expire 
Oct. 31 each year. Renewal applica- 
tion must be filed annually by July 10, 
Effective Nov. 1, 1961, permits will 
allow monthly withdrawal of \% of 
annual allowance (formerly \2). 

Form 1450 (Tax-Free)—permits ex- 
pire Apr. 30 each year. Renewal 
application must be filed annually by 
Jan. 10. Effective May 1, 1961 (earlier 
with special permission), permits will 
allow monthly withdrawal of \% of 
annual allowance (formerly 2). 


(3) Losses—on SDA, the 
minimum quantity on | MoRE 
which a claim for re- 


Liquid-tight resealing Is done by rolling bog top 
down, and folding tope ends over. 
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mission of tax must be filed has been 
increased to 5 wine gallons. On Tax- 
Free, the minimum quantity has been 
increased to 5 proof gallons. 

(4) Reports: 

Form 1482 (SDA)—submitted an- 
nually instead of monthly for users 
who withdraw less than 660 gal./yr. 
Those who withdraw more must still 
report monthly, unless otherwise 
authorized. 

Form 1451 (Tax-Free )—submitted an- 
nually instead of monthly. 

(5) Samples—SDA samples of one quart 
may be obtained without permit. 

(6) Samples of Labels and Advertising 
for articles not containing SDA, but 
made from SDA, no longer required 
by A&TTD except on request. 

(7) Carrier Permits—no longer required. 

(8) Proprietary Solvents—may be pack- 
aged by distributors and users as well 
as manufacturers, provided the pack- 
ages are properly marked. 

(9) Return—Consent of Surety for return 
will no longer be required of SDA per- 
mittees, but will be required in blanket 
form from person to whom returned. 

Many other points are also covered in 

detail in Industry Circulars 60-22 and 60- 

21. It can be seen that the A&TTD has 

made the new regulations more liberal, and 

has simplified the paper work involved in 
the use of SDA and Tax-Free Alcohols. 


react. It is not necessary to use predis- 
persed sodium, since crude naphthalene 
contains many naturally occurring trace 
impurities which are excellent dispersing 
aids for sodium. 

For further information, send for the 
new U.S.L. technical data bulletin “De- 
sulfurization of Naphthalene by Sodium”. 
Address Technical Literature Dept., U.S.L 
Chemical News, 99 Park Ave., N.Y. 16, N.Y. 


Ethy! Alcohok Pure and all 


DIATOL®, Diethy! Oxalote, Ethy! 


denctured formulas; Anhydrous and Regular 


Solvents and Intermediates: Norma! Buty! Alcohol, 
Fuse! Oil, Ethyl Atetate, Normal Buty! Acetote, Diethyl Carbonate, 
Acetone, Acetoacetanilide, 
rtho-Tolvidide, Ethyl  Aceto- 


New Polyethylene Resins 
Produce Squeeze Bottles 
Of Excellent Appearance 


U.S.L. has developed three new PETRO- 
THENE® polyethylene resins with prop- 
erties particularly suited to the blow 
molding of bottles for drugs, cosmetics 
and chemical specialties. Two of the resins 
can also be used for injection molding. 
All have been successfully field tested. 
Each of the resins produces bottles of out- 
standing appearance, good stress crack 
resistance and excellent low temperature 
flexibility. 

PETROTHENE 10] and PETROTHENE 102-2 
can be used in both blow molding and 
injection molding. The first has high 
stiffness, which permits reduction in wall 
thickness and, consequently, lower cost 
per container. The second has high im- 
permeability to liquids, oils and gases, 
and a high flow rate which is particularly 
useful in blow molding pieces 6 to 20 oz. 
or heavier. PETROTHENE 209-2 is designed 
for use only in blow molding, especially 
for relatively small moldings—under 10 oz. 
—with thick side walls. 

Data sheets on these three new resins 
are available from U.S.I. Address Tech- 
nical Literature Dept., U.S.I. Chemical 
News, 99 Park Ave., New York 16, N. Y. 


First heat exchanger successfully fabricated from 
zirconium is part of unit to concentrate H:O, 
solutions. Zirconium's corrosion resistance in this 
application made it profitable to overcome weld- 
ing problems associated with the metal. (Photo 
courtesy The Pfaudier Co.) 


OF 


PRODUCTS 


TECHNICAL 


Information about manufacturers of these 
items may be obtained by writing U.S.1. 


High 


molecular weight apethetie polypeptides 

now commercially available include glutamic 

acid, y-benzyl glutamate, lysine hydrobromide, 

e-carbobenzoxylysine, o-carbobenzoxytyrosine, 
leucine, alanine, phenylalanine, tyrocine 

No. 1630 


New booklet on industrial hazards —casuc!ty, fire, 
pollution and product liability—discusses meas- 
urement, detection, correction and litigation. 
Stresses prevention, and need for help of experts 
when mishaps occur. No. 1631 


Borax and other boron compounds care described 
in new brochure which can now be obtained. 
Contents include historical data; production, 
uses, properties of commercial boron compounds; 
properties of 28 research chemica's. 1632 


Kit for emergency radioactivity decontamination 
is now on market. Provides radioisotope users 
and laboratories with respirator, disposable 
clothing, decor tion solut . instruction 
manual—all in steel case. No. 1633 


Acetone specifications, properties, shipping meth- 
ods and uses are listed in new data sheet now 
available. Material is widely used as solvent, 
and in making drugs, dyes, plastics and ef 
other organics. No. 1 


New polyethylene drum faucet is said to empty 
55-gallon drum of average material in about two 
minutes. Fits standard 2-inch drum outlet. Comes 
with polyethylene spout closure to eliminate re- 
sidual dripping. No. I 


Hair care is covered in new book now being sold 
Said to be most complete ever written for layman 
on growth, care, diseases and treatment of hair 
disorders. No. 1636 


Non-electric have been installed under 
belts of conveyors on aerosol filling lines to hold 
cans in place during underwater travel to heating 
bath agnetic units said to be available in 
lengths to fit any conveyor belt. No. 1 


The rare earths plus thorium. scandium and 
yttrium—chemicals, metals, alloys—are detailed in 
new booklet. Gives uses, poteztials, production, 
properties, chemical analyses for over 50 prod- 
ucts. No. 1638 


New. versatile. bench mode! superspeed centri- 
fuge with built-in safety shield, accommodating 5 
interchangeable rotors for batch or continuous 
flow separations, is on market. Rotors are fitted 
with removable polyethylene liners. No. 1639 


Alcohol, Amy! 


Acetoacet-Ortho-Chioranilide. 
ocetate, Ethy! Benzoylacetate, Ethy! 


Chioroformate, Ethylene, Ethy! 
Sodium Oxalacetate, Sodium Ethylate, Urethan U.S.P. (Ethyl 
Riboflavin U.S.P. 


Carbomote), 


Anhy di A ia, A i Nitrate, Nitric Acid, 

Nitrogen Fertilizer Solutions, Phosphotic Fertilizer Solvtion, Sulfuric Acid, 
Ceustic Soda , Chiorine, Metallic Sodium, Sodium Peroxide. 

PETROTHENE®.. .Polyethylene Resins 

MICROTHENE ... Finely Divided Polyethylene Resin. 


Animal Feed Products: DL-Methionine, MORE* @® Premix (to authorized mixer- 
distributors). 


Si 


USTRIAL CHEMICALS CO. 


Division of National Distiliers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 


Atlanta © Baltimore * Boston * Chicago * Cincinnati * Cleveland 
Detroit * Kansas City, Mo. * Los Angeles * Lovisville * Minneapolis 
New Orleans * New York * Philadelphia * St. Lovis * San Francisco 


U.5.1. SALES OFFICES 
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Pharmaceutical Products: Di-Methonine, N-Acetyl-DL-Methonine, Urethan 
Propri USP, intermediates. 
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GAS PURIFIER... 
WITH A SILVER LINING 


The Nooter welder pictured here is lining a 
high pressure reactor with a 1/16” thick pure 
silver sleeve. This is one of two identical units 
that include silver lined agitation shafts and 
connecting pipes. 


In addition to a regular flow of steel vessels 
through the Nooter shops, the Nooter Alloy 
Department is constantly fabricating and de- 
veloping new welding techniques involving 
all weldable materials, including stainless, 
nickel, aluminum, their alloys and clads, and 
silver, gold, Hastelloy, titanium, tantalum, 
zirconium and zircaloy-2. 


Nooter customers benefit from the skill and 
experience of metal craftsmen who specialize 


in tough fabrication assignments. Whatever 
your tank or processing vessel needs, Nooter 
can produce it to your complete satisfaction. 
Why not put this ability to work for you? 


For the latest Nooter publication, write for 
Bulletin 100, “Titanium Facts’’. 


NOOTER 
CORPORATION 


“Since 1896” 


Steel and Alloy Pilate Fabricators and Erectors . . Boilermakers” 


1430 SOUTH THIRD STREET @ ST. LOUIS 66, MISSOURI 


For more information, turn to Data Service card, circle No. 70 
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Tighten 
> Down on 
FOAM 


with Dow Corning 
Silicone Defoamers* 


There’s a right tool for every job. In foam 
control it’s Dow Corning silicone anti- 
foamers or defoamers . . . job-proved 
thousands of times over as the most 
efficient, most economical, and most versa- 
tile foam suppressors available. 

* At prescribed levels, are sanctioned by FDA 


FREE SAMPLE 


and new manual on foam control 


Dow Corningl 


CORPORATION 
MIDLAND. MICHIGAN 


‘a 


Dept. 2009 I 


I Please rush a FREE SAMPLE of o Dow Corning 
i silicone defoamer for my product or process, 
which is (indicate if food, aqueous, oil or 


other): 


| NAME 


POSITION 


COMPANY 


ADDRESS 


For more information, circle No. 26 
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Molecular sieves 


on the order of 1 grain sulfur per 100 
cu. ft., it is normally used. At higher 
concentrations, sweet product is pre- 
ferred. Sufficient differential pressure 
to cause product flow through the 
tower being cooled can be obtained 
quite simply by installation of a back 
pressure regulator. For either cooling 
stream, the rate of addition must be 
controlled to prevent surging. A flow 
of about 4 gallons per minute - 
square foot of bed cross-section has 
been found satisfactory. A total input 
of 20-30 gallons per 100 Ib. of molec- 
ular sieves is normally required. The 
vaporized material can be recovered 
by one of the methods listed previous- 
ly under depressurization. 


Bed arrangement 

The four steps outlined are carried 
out in sequence on two adsorber beds 
with the timing arranged so that one 
bed is on adsorption, The desorption 
period can be varied but in general 
takes 4-8 hours. The cooling period 
which follows takes about an hour, 
so there is frequently a period of time 
when one bed is on standby. 


Commercial operation 

Results obtained in a commercial 
plant operating on the cycle outlined 
above are summarized in Table 1. 
After eight months of continuous op- 
eration, this bed was still giving 16 
hours on stream, At this point, it was 
bogs and showed no loss of molec- 

ar sieves. Samples removed had a 
hydrogen sulfide capacity 90% of that 
of fresh material, a carbon loading of 
2.0 Ib./100 lb. of activated adsorbent, 
and a free sulfur loading of less than 
0.02 Ib./100 Ib, On this basis, a one- 
year life for the adsorbent appears 
certain, and a considerably longer life 
quite probable. 


Economics 

Estimated purchased uipment 
cost for thes 
liquid sweetening units is shown in 
Figure 2. These costs are based on 
quotations by equipment vendors. The 
majority of installations to date fall 
around the 2,000 lb./bed size, with 
a cost of about $20,000. 

Main item of operating expense is 
replacement cost of the adsorbent. 
This cost can be figured quite simply 
from the bed size and the adsorbent 
life. Other charges such as labor, 
maintenance, and fuel are so small a 
fraction of those for the overall gas- 
treating operation that they are nor- 
mally not even considered. = 
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FOR YOUR 
SPECIFIC JOBS 


SHRIVER 


RESOURCES AND 
EXPERIENCE 


‘, 


We can meet your needs in 
filter media not only for filter 
presses but for other types of 
filters as well. 

Cotton or synthetic materials, 
woven or felted, are available 
in rolls or prefabricated. There 
is also a wide selectior: of filter 
paper from factory stock. 

We can also supply perfo- 
rated metal sheets and wire 
cloth or screens to your require- 
ments. 

Write for Bulletin 141. 


T. SHRIVER & CO., Inc. 


812 HAMILTON ST., HARRISON, N. J. 
For more information, circle No. 17 
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INCREASE ses 
WHEN THE BEST MIXER IS 
USED FOR EACH APPLICATION 
There is only one Mixer that is the most efficient 
for each different mixing requirement — let us 
recommend the best Mixer for your use based on 


our wide variety of types and almost a century 
of experience. | 


CHAS. ROSS & SON CO., INC. 


Leading mfgrs. of wet or dry grinding Mills, 
Kneaders and Mixers of all types — since 1869. 


148-150 CLASSON AVE. BROOKLYN 5, WN. Y. 
For more information, circle No. 110 


CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 9) 


A.1.Ch.E 
Candidates 


The following is a list candidates for 
designated of mem hip in A Tos 
recommended for —— by the Committee on 
Admissions. These na are listed in 

ance with Article IIL, Section & of the Coneti- 
tution of A.L.ChE. 

Objections to the election of any of these 
candidates from Members and Associate Mem- 
bers will receive careful consideration if re- 
ceived before October 15, 1960, at the office of 
the Secretary, A.tI.Ch.E., 25 West 45th Street, 
New York 86, N. Y. 


Associate Member 


Paul B., 


Ayala, Lino E., Caracas, V. 


Baber, Michael F., Newark, Del. 

Bamford, Charlies R., Belle Glade, Fla. 
Barfield, Billy B.. Wichita Faille, Texas 
Baskerville, R. James, Jr., Drezel Hill, Pa. 
Baumeister, Louis F., Los Angeles, Calif. 
Baxter, Harlan M., Mt. Herman, Mass. 
Beck, Martin, Quincy, Mass. 

Belaski, _ Joseph _ H., Wyandotte, Mich. 


Berkey, Harry A., 
Berney, Peter J.. Houston, Texas 
Bernstein, Leon D., pens Park, TM. 
Bigler, Kenneth ton, Ohio 
Bishop, Jerry E., Ky. 
Bitler, Lyle H., Va. 
Bleich, Leon, Haslet N. 
Blok, William S., Grand “itand, N. Y. 
Board, William ys Decatur, Ala. 
gan, Jesse, Pensacola, Fla, 
Thomas C., Brooklyn, N. 
Bollenbeck, Peter Jr., Ohio 
Bolles, Thomas V., Norwich, Conn. 
Boniface, Arthur, ‘Ir. Cincinnati, Ohio 
Boyd, Charies W., Houston, Texas 
Buenz, Peter, San Antonio, Texas 
Bush, Dale E., a Mich. 
Bush, Ronald E., Cleveland, Ohio 
Byrne, James B., Woodbury, N. J. 


Morgantown, W. Va. 


Niagara Falls, N.Y. 
. Torrance, Calif. 
Ohio 


Conger, William Lowisville, 

Conte, Frank A.. Park, 

Cook, Paul A., Cincinnati, Ohio 

Copeland, William Robert, Jr., Camden, Ark. 
Cronauer, Donald C., Pittsburgh, Pa. 
Cuddeback, Richard B., White Plains, N. Y. 
Damerell, Glenn L., Minneapolis, Minn. 
Daniel, William E., 


DePoy, Phil E., China Lake, Calif. 
Dillon, Glen E., Concord, Calif. 
Dobie, Dudley R., Jr., 

Doff, La D.. M 


Duzsik, Andrew G., Wilbraham. Mass. 


Easter, James »~ Houston, Tezas 
Edwards, John Ruston, La. 
M. "Norma 


rdon E., Wy Fla. 


Fabera, John Wenzel, Sacramento, 
Farone, Vincent A., Watervliet, N. 
Faucett, Henry Lewis, Marieta, ou 
Fearing, Watson B., Richmond, C 
Federovich, John J., Wilkes-Barre 
Felten, Loren D., Canoga Park, > 
Fisher, Theodore F., Buffalo, N. Y. 
Fitzjohn, John L, Newark, Del. 
Fledderman, Kenneth A., Akron, Ohio 
Flynn, John J. . Framingham, Maas. 
Fretwell, Sylvester W., Pensacola, 
Friedman, Morton H., St. Paul, Minn. 
Fritz, Raymond R.. Ponca City, Okla. 
Furukawa, David H., Denver, Colo. 


Gaichas, David A., Chicago, Ill. 
Galloway, Earl W., Villa Park, Ill. 


continued on page 142 


WHEN THE BEST MIXER 1s 
USED FOR EACH APPLICATION 


There is only one Mixer that is the most efficient 
for each different mixing requirement — let us 
recommend the best Mixer for your use based on 
our wide variety of types and almost a century 
of experience. 


© 1 Pint — 5000 galion sizes. 
© Standard designs, or with any modi- 
fications re 


wired. 
Mi of 


CHAS. ROSS & SON CO., INC. 


leading mfgrs. of wet or dry grinding Mills, 
Kneoders and Mixers of all types — since 1869. 


148-150 GCLASSON AVE. BROOKLYN 5, WN. Y. 
For more information, circle No. 109 
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Billings, Mont. 
tos Ammons, Kichard B., Marion, 8. C. 
i Andersson, Craig R., Swarthmore, Pa. 
Arape, Omar, Caracas, Venezuela 
lenezuela 
| 
>| 
| 
— 
5 
; 
ing a - 
Cavanaugh, Thomas A., Hoslindale, Mass. 
Chance, Vernon B., Jr., Shreveport, La. 
— Chi, John Wen Hua, Pittsburgh, Pa. ar 
Chung, P. C., Nem 
Cieciari, N. Anth 
Cleveland, Joe R 
— 
ii 
: 
a. © 1 Pint — 5000 gallon sizes. 
ey © Standard designs, or with any modi- 
(A Sections required. 
© Also Three Ro Grinding 
(\ Mills, and ther types of Mixing, 
grinding and Dispersing E 


thermocouple 
problems 


limited space 
temperature 
pressure 


SERVRITE 


Premium Sheathed Thermocouples 


(020° to .500° O.D.) 


Problems of space limitation, 
temperature, or pressure are solved 
with Serv-Rite premium sheathed 
thermocouple wire. For maximum 
sensitivity, accuracy and quick re- 
sponse, Serv-Rite will furnish the 
best service for your dollar. 
Featuring hard-pack insulation 
with heavy wall construction, 
Serv-Rirte is fully flexible and can 
be bent to suit requirements. In 
addition to a choice of junction 
tips, fittings and connectors, 
Serv-RITE premium sheathed wire 
is available in a wide range of 
sheath materials, bright annealed. 
Standard and special thermocou- 
ples are made to suit any need. 
All wires used in Serv-RITe 
premium sheathed thermocouple 
wire are selected and matched to 
conform to “Special” limits of 
error as set forth by I.S.A. Recom- 
mended Practice, R.P. 1.3. This 
wire meets the strictest over-all 


specifications. 
BULLETIN 1200-4 


for complete details, 
SS ) ordering data, and 
prices on SERV-RITE 


premium sheathed 
thermocouple wires 


and accessories. 


Booth No. 520—41.S.A. Show 


Ask for 


CLAUD S. GORDON CO. 


Manufacturers Engineers Distributors 


631 West 30th Street, Chicago 16, Illinois 
2003 Hamilton Ave., Cleveland 14, Ohic 
For more information, circle No. 34 
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Candidates 


from page 141 


Ganz, Manuel, Winthrop, Mass. 
Gardner, Jack C., Hopewell, Va. 
Garrett, G. Edward, Denver, Colo. 
Gayhart, Edward Stanley, Bellevue, Ky. 
Gieck, Joseph F., Prairie Village, Kans. 
Girodo, Joseph L., Jr., Decatur, Ala 
Gomide, Reynaldo, Sao Paulo, Brazil 
Googer, Marcus Dee, Ill., Decatur, Ga. 
Grant, Andrew D., Lyndhurst, N. J. 
Greenman, Thomas E., Jr., St. Lowis, Mo. 
Grifno, John E., Marshall, Texas 
Griswold, Gary L., Oakfield, N. Y. 
Grube, Donal T., Somerset, Ky. 


Hales, Jeremy M., Botheil, Wash. 

Ham, Donald E., Knoxville, Tenn. 
Hamilton, William S., Ketchikan, Alaska 
Hardin, J. Edward, Aliquippa, Pa, 
Harvey, Jack B., Alton, Il. 

Haynes, James H., Sacramento, Calif. 
Hebert, Leon F., Agawam, Maas. 
Hegarty, William P., Wilmington, Del. 
Henkin, Phillip K., Wilmington, 

Hill, Dexter, Bishop, Texas 

Holmes, Curtis L., La Porte, Ind. 
Holmes, John T., Argonne, Ill. 
Holzman, Robert L., Livermore, Calif. 
Honningford, Joseph B., Evansville, 
Hotopp, Gael, Louisville, Ky. 

Houze, Richard Neal, Atlanta, Ga. 

Howe, Larry R., Oak Harbor, Wash. 
Hozak, Norman L., Midland, Mich. 
Hunter, William G., Madison, Wisc. 


laci, Jack V., Kew Gardens, N. Y. 
Ironside, Emerson C., Montclair, N. J. 
Itahara, Seiji, Plainfield, N. J. 


Jenkins, James B., Redondo Beach, Calif. 
Jennings, Homer C., Jr., Paducah, Ky. 
Jessen, Lauren, Waverly, lowa 

Johnson, David A., Norwich, Conn. 
Johnson, James Edward, Pittsfield, Mass. 
Jones, Lee Stephen, Brookings, 8. D. 


Kaelin, James N., Charlestown, Ind. 
Kaltenbacher, Edward J., Lowieville, Ky. 
Kane, Robert J., Longmeadow, Mass. 


Karoly, John A., Elizabeth, N. J. 
Kates, William Peter, Oak Park, Il. 
Kawanishi, George H., Chester, Mont. 
Kersh, James R., Jackson, Misa. 
Kibler, Gene M., Newton, Il. 
Kimura, Kenneth K., San Jose, Calif. 
Kispert, Robert C., Cincinnati, Ohio 
Kittler, George, Hamilton, Ont., Canada 
Klaus, Ronald, Middle Village, N. Y 
Koenig, John F., Idaho Falls, Idaho 
Koppel, Sol D., Chicago, Il. 

Kuo, Wen Ling, Huntington, W. Va. 


Landino, Angel Enrique, Caracas, Venezuela 
Lanier, Wayne Scott, Austin, Texas 
Larson, William E., Denver, Colo. 

Lawler, James H. L., Dayton, Ohio 

Lee, Ned, Boston, Mass. 

Lee, Ronald F., Port Neches, Texas 

Lerner, Alan, Syracuse, N. Y. 

Lewis, Gerald Philip, Levittown, Pa. 
Lewis, John J., Wyandotte, Mich. 

Lindell, Courtney D., Seattle, Wash. 
Linenberger, Robert J., Downers Grove, lil. 
Longtin, Jon Paul, Cincinnati, Ohio 

Love, Richard F., Lansdowne, Pa. 

Lowe, Wilbur F., Jr., Cincinnati, Ohio 
Lundsted, Edwin O., Hastings, Minn. 


Mahon, Arthur F., El Paso, Texas 

Mays, Wallace M., Greenville, Texas 
McCammon, William L., Kinston, N. C. 
McDowell, Fred L., Jr., Spartanburg, S. C. 
McKay, Frank F., Jr., Baytown, Texas 
McKee, Samuel Brinker, Cincinnati, Ohio 
McLeod, Norman F., Borger, Texas 
McMahon, Henry J., Jr., Lowiseville, Ky. 
MeWhirter, James R., Salt Lake City, Utah 
Merricks, James, Raleigh, N. C. 

Merry, Philip, Red Bank, N. J. 

Miller, Richard L., Minneapolis, Minn. 
Mineo, Ronald M., Roselle, N. J. 
Mitchell, Charles E., Borger, Texas 
Mitchell, Jerry C., Greenville, Miss. 
Moncrief, George W., Somerville, Mass. 
Moore, Calvin S., Baton Rouge, La. 
Moriarity, Jerome J., Rochester, N. Y. 
Mostello, Robert A., Newark, N. J. 
Mott, Samuel E., Highland, N. Y. 
Moynihan, Daniel C., Jr., Brocon, Mass. 
Murphy, Joseph A., Washington, D. C. 
Murphy, Robert F., Brighton, Mass. 
Myers, Alan L., Berkeley, Calif. 

Myron, Thomas J., Jr., New York, N. Y. 


Nasr, Ali M., Rye, N. Y. 

Neal, David H., Albuquerque, N. M. 

Neff, Edwin Miller, Canton, Ohio 

Nelson, Lawrence G.. Greenville, Miss. 
continued on next page 


When you’re choosing 
a protective coating... 
HOW HOT Is ! 


| 
YOUR HOT? | 
J 


A Nose Cone Gets Hot 


When conventional organic 
finishes were used in Chrysler 
Redstone Missile tests, they 
ignited and disintegrated 
under simulated re-entry con- 
ditions. Sicon survived because 
it possessed the inherent heat 
resistance to meet perform- 
ance requirements. is has 
been confirmed in large scale 
~~ tests and actual missile firings. 


A Truck Heater Gets Hot 


A porcelain type 
coating used on a 
truck heater failed 
because it could not 
stand the thermal 
shock of rapid heat- 
in and cooling. The 
same heating (550°- F.) and cooling 
left Sicon’s integrity unaffected. 


A Tractor Engine Gets Hot 


A farm equipment 
manufacturer used 
a bright organic red 
color on their stand- 
ard equipment. The 
coating on the en- 
gine parts, which 
were subjected to 
temperature, 
decomposed. Midland engineers 
eveloped a matching bright Sicon Red 
which retained its color and gloss and 
protected the hot spots on the engine. 


How HOT is your HOT? 


Sicon possesses the flexibility of ordinar 
organic finishes and the heat dom amen 
of ceramic coatings—-up to 1000°F. in 
black or Aluminum; uy, to 550°-600°F. in 
decorative colors. Upon inquiry a sample 
Sicon formulation for testing your “hot” 
requirements will be prepared at no ob- 
ligation. Send details of your “‘hot spot” 
problem today to Dept. I-28. 


Sicon 


HEAT RESISTANT FINISH 
A Silicone Product of 


For more information, Circle No. 65 
CHEMICAL ENGINEERING PROGRESS, (ol. 56, No. 9) 
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MIDLAND 
INDUSTRIAL FINISHES COMPANY a 


nozzle for 
every spray 
job! 


if the 
liquid can be 
sprayed with 


MONARCH 
NOZZLES. 
advanced-design 


Many industries make 
Monarch Spray Nozzles 
standard equipment. 
Monarch's advanced design 
reduces clogging and 
guarantees dependable 
applications to.... 


* ACID CHAMBERS 

* AIR WASHING 

* CHEMICAL 
PROCESSING 

* COOLING PONDS 

DESUPERHEATING 

* GAS SCRUBBING 

HUMIDIFYING 

* OIL BURNERS 

* SPRAY DRYING 


Send for Catalog | 


MEG. WORKS, INC. 


GAUL STREET 
PHILADELPHIA 34, PA. 


For more information, circle No. 89 
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Candidates 


from page 142 


Newkirk, Glenn T., Pittsburgh, Pa. 
Nolting, Leor A., So. Charleston, W. Va. 


Oberlatz, John H., Seattle, Wash. 
O'Hara, Kim L., ‘Corpus Christi, Texas 


Pauplis, William J., Hudson, Mase. 
Perkins, Paul, Boonton, N. J. 

Perkins, Richard T., Borger, Texas 
Piecuch, Peter J., Ebnire, N. Y. 
Piergrossi, Maurice J., Wilmington, Del. 
Pietrzkiewiez, Robert John, Stamford, Conn. 


Raska, J. G., Austin, Texas 

Richards, T Louisville, Ky. 

Rish, Walter Anthony, Jr., Acushnet, Maas. 
Roach, Thomas L., El Dorado, Ark. 
Robertson, Carroll Ft. Sam Houston, Texas 
Rothman, Stephen, Brooklyn, | FS 
Ruckstuhl, Robert W., White Plains, N. Y. 
Russell, Edward J., Kenmore, N. Y. 


Saidel, Gerald M., New Haven, Conn. 
Schiaile, Erich G., Pasadena, Texas 
Schmidt, George R., Sacramento, Calif. 
Schnabel, John H., Spangler, Pa. 

Schof, David E., Jr., New Orleans, La. 
Sehurtz, Gerald D., Kankakee, Il, 
Sciance, Tom, Nashville, Tenn. 

Seott, George Thomas, Texas City, 
Serivener, Harry W., Jacksonville, 
Seubert, John G., Crane, Ind. 

Shaleesh, George G., Brooklyn, N. Y. 
Sheistad, Kenneth A., Montreal, Canada 
Silvestri, Nathan J. P., Hanson, Mass. 
Silvey, Franklin C.. Alhambra, Calif. 
Smith, Don, Udall, Kans. 

Smith, Marcus, Pensacola, 

Smith, George C., Jr.., Cincinnati, Ohio 
Smith, Myron H., Quincy, Maas. 
Sommerville, Robert Franklin, Lowieville, Ky. 
Speer, John S., Jr., Pasadena, Texas 
Spencer, Dan T., Canton, N. Y. 

Spieth, Emil E., Miami, Fla. 

Sprout, William H., Circleville, Ohio. 
Sterrett, Robert C., Long Beach, Calif. 
Stewart, Lee R.. Palmerton, Pa. 

Stober, Van K., Gales Ferry, Conn, 
Stuart, Harold H., Gholson, Misa. 
Stugard, Charlies R., Cincinnati, Ohio 
Sturrock, Richard H., Beawmont, Texas 
Svindiand, Arne, Linwood, N. J. 


Taft, Gary, Brooklyn, N. Y. 
Thigpen, Thomas A., Jr., Borger, 
Thomas, Michael, Texas City, T 
Thompson, H. Brian, Milton, Mass. 
Thomsen, Evan E., Salt Lake City, 
Tillotson, Robert W., Longview, 
Tom, Wing-Choo, Philadelphia, Pa. 
Toma, Khairy R., Detroit, Mich. 
Toth, Robert L., Allen Park, Mich. 


Uebelacker, Robert J., Cuyahoga Falls, Ohio 
Ulbrich, Arthur, Port Arthur, Texas 
Unger, Thomas A., Sao Paulo, Brazil 


Venuti, Joseph E.. Durham, Conn. 


| Verolini, Adolph E., Bradford, Pa. 


Ward, Gary N., Boise, Idaho. 
Watson, Marvin, Jr., Port Neches, Texas 
Wheeler, Weat Ielip, N. Y. 
Whitaker, Ralph A., Starkville, Misa. 
Robert, Midland, Mich. 
Williams, Wm. Henry, St. Paul Park, Minn. 
Willis, David A., Manhattan Beach, Calif. 
Wilson, Alden R., Texas City, Teras 
Withers, Philip A., Cincinnati, Ohio 
Wixom, Everett D., Charleston, S. C. 
Wood, R. K., Unity, Sas., Canada 
Wyer, Richard R., Spokane, Wash. 


Yaeger, John 4" Wyandotte, =. 
Yaeger, ansfield, 
Yoo, H. D. Hta., N. 


Zenon, Raymond A., Omaha, Nebr. 
Zimmerman, Howard F., Jr., Troy, 


Affiliate 


Kunchal, S. Kumar, Montreal, Canada 
Lederer, Lesley R., Sacramento, Cali, 
Tavano, Richard E., Brooklyn, N. 
Torrez, Lacien, Calumet City, IU. 


A new research and development 
center will further diversify Callery 
Chemical’s research effort. The new 
lab, to be located in Los Angeles, 
Calif. will conduct basic research on 
new energy source concepts. 


AUTOMATIC 
PROCESS HEAT TO 


Uniform process heating is 
essential to assure uniform product 
quality — and that is what you get 
with International-LaMont Aroclor* 
Heaters. 


ACCURATE TEMPERATURE CONTROL 


Aroclor temperature is main- 
tained automatically to within +2° 
F. at the heater — regardless of sys- 
tem load. Precise processing tem- 
peratures are maintained without 
elaborate controls. Consistently high 
product quality is assured. 


SAFE, LOW PRESSURE  >PERATION 


Even at 600° F., the average 
system pressure is only 30 psig 
with Aroclor. Low pressure means 
lower operating and supervisory 
costs, in addition to significant 
savings on equipment, installation 
and maintenance. 

Get the facts about Aroclor and 
the distinct advantages of Interna- 
tional-LaMont Aroclor Heaters. 
Write today for Bulletin 1300. 


* AROCLOR is a registered trade name of the 
Monsanto Chemical Company. 


THE INTERNATIONAL 
BOILER WORKS CO. 


920 SPRUCE ST., EAST STROUDSBURG, PA. 
For more information, Circle No. 95 
September |960 143 
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The status of automatic 
control in the Soviet Union 


A photo record of visits to the Institute 
of Automatics and Telemechanics at Len- 
ingrad, and to a modern 100,000 barrel- 
per-day oil refinery at Baku. Exclusive 
CEP photos from David Boyd of Universal 
Oil Products. 


David Boyd, past chairman of A.!.Ch.E. Process Con- 
trol Committee, discusses a Russian controller with 
T. Kalytvyanaskaya, superintendent in charge of the 
sulfuric alkylation unit in Baku. 


Rear view of control panel, showing a test installation of 
new type of ‘“‘stacked” controllers. 


™ Electric slide valve actuator on one of the fluid catalytic crack- 5 
m ing units at the large Baku refining installation. ca 


CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 9) 


poe One of three catalytic cracking unit control rooms at modern 100,000 barrel-per-day refining plant in Baku. ue 
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cep camera 


Interior view of infrared analyzer on display at the per- 
manent exhibition of Industrial and Agricultural Achieve- 
ment located near Moscow. 


Dielectric constant measuring instrument presently under 
construction at the Petroleum Instrument Development 


Laboratories in Leningrad. 


Interior view of continuous colorimeter devel- 


oped at Petroleum instrument Development 
Laboratories in Leningrad. Overall view of a fluid catalytic cracking unit at the Baku refinery. 
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DEIONIZED 
WATER 


—from equivalent 
of distilled to 18 
megohm quality 
—from smallest 


laboratory to 
largest plant need 


with these 
ELGIN DEIONIZERS: 


JUNIOR 120 


Small mixed- 
bed type has ex- 
changeable refill 
— up to 


ULTRA- 
DEIONIZER 


Large mixed- 
bed type deliv- 
ers water of high 
quality in any 
quantity. 
Ask for 
Bulletin 512A 


MULTI-COLUMN 


Any combina- 
tion of anion 
and cation ex- 
changers in sizes 
to meet any 
need. 
Ask for 
Bulletin H4 


Whatever the purity of water you 
need or the quantity you desire, Elgin 
can supply the correct type and size 
ion exchange equipment to deliver 
it. No requirement is too small—none 
too large for Elgin to handle effi- 
ciently. Whether it is a standard de- 
ionizer or one specially designed for 
the job, you are assured of expertly 
engineered equipment and trust- 
worthy service for which Elgin has 
been known more than a half cen- 
tury. 
The technical assistance of the 
nearest Elgin representative is as 
close to you as your phone. 


Call or write for bulletins. 


ELGIN SOFTENER CORPORATION 
80 N. Grove Ave., Elgin, Illinois 
in Principal Cities 

In GF Sterne & Sons, Lid;, Brantford 


For more information circle No. 45 
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people 


in management 
and technology 


Whitman of MIT 
to State Dept. post 


Head of MIT Chem. engineering 
Dept. will succeed Wallace R. 
Brode as Science Advisor 

to Secretary of State. 


Walter G. Whitman, on leave of ab- 
sence from MIT, has been appointed 
science advisor to the U.S. Secretary 
of State. Whitman has been head of 
the Dept. of Chemical Engineering at 
MIT since 1934. 

Whitman served 
on the General Ad- 
visory Committee 
to the Atomic En- 
ergy Commission 
from 1950 to 1956, 
was a member of 
the Office of De- 
fense Manage- 

ment’s Science Advisory Committee 
from 1951 to 1955, Chairman of the 
Research and Development Board of 
the Dept. of Defense from 1951 to 
1953, and a member of the National 
Advisory Committee for Aeronautics 
from 1951 to 1953. 

Early in 1955, Whitman was se- 
lected by Dag Hammarsjkold, Secre- 
tary-General of the UN, to plan 
and operate the first world scientific 
meeting on atomic energy, and to be 
Secretary-General of the UN Inter- 
national Conference on the Peaceful 
Uses of Atomic Energy, held in Ge- 
neva that year. 

During World War I, Whitman, in 
1941, was appointed as petroleum 
consultant for the Office of Produc- 
tion Management. From 1942-1945, 
he served full time as director of the 
Basic Chemicals Div. of the War Pro- 
duction Board. 

President of A.LCh.E. in 1956, 
Whitman is a member of several othet 
professional societies and a fellow of 
the American Philosophical Society. 

In his new State Dept. post, Whit- 
man, among other duties, will super- 
vise the Science Attache program. 
Since 1957, ten U.S. embassies abroad 
have been staffed with top technical 
men to facilitate scientific exchanges 
with other countries, and to act as 
advisors to other members of the 
embassy staffs. 


special jets 
for special jobs 
by JET-VAC 


This 5-stage Jet-Vac ejector is one of the 
largest ever built. It has to be — for its 
job is to power a high vacuum wind 
tunnel’ at a leading university, where 
rocket models are tested under conditions 
met at high altitudes and supersonic 
speeds. Its capacity: 75,000 cfm at 
100 microns. 


WHAT'S YOUR EJECTOR PROBLEM? 
7 Write today for our free fact- 
packed folder, with full infor- 

mation on our many services. 


FT-VAC 


THE JET-VAC CORPORATION 
400 Border St., E. Boston, Mass., LO gan 7-2200 
A MEMBER OF ARTISAN INDUSTRIES 


Steam Jet Vacuum Ejectors « Steam Jet Thermo-Syphons 
Hydro Jet Ejectors Thermo Compressors Special 
Process Jets « Mixing Jets + Draft Inducers * Vacuum 
Refrigeration « Barometric and Surface Condensers 
Venturi Desuper Heaters « Fume Scrubbers. 


For more information circle No. 35 
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Eliminate 
Asphalt heating 
problems with 


THERMON 
HEAT TRANSFER CEMENT 


TEST DATA 

MATERIAL TESTED 

219 PENETRATION ASPHALT 
MELTING POWT. 215°F 
PIPE. 4° SCH. 40 STEEL 
TRACING 2 PARALLEL 00 
WSULATION. THICK CAL 
HEATING MEDIA 190 PSIG STEAM 
AMBIENT TEMPERATURE 70°F 


ALL TEMPERATURE READINGS 
TAKEN AT CENTER OF PIPE 


On seventy miles of asphalt line, some 


fifty refineries have used Thermon Heat 
Transfer Cement to eliminate the physical 
problems and expense of internal tracing and 
steam jacketing. A non-metallic, adhesive 
compound with highly efficient heat trans- 
fér characteristics, Thermon Heat Transfer 
Cement used on asphalt lines and equipment 


Eliminates stuffing boxes and packing 
glands 

Eliminates the possibility of cross con- 
tamination 

Reduces considerably both 
and maintenance cost 

Eliminates misfitted prefabricated jacketed 
piping. 

Thermon can be used successfully on 
pumps, valves, pressure and differential pres- 
sure transmitters, flow measuring instruments, 
lab apparatus and pilot plant equipment in 
service with wax, lube oil, heavy greases, 
alkylates and #3-#90 penetration asphalt. 

For existing or future asphalt installa- 
tions, investigate the benefits of Thermon, the 
proved solution to heat transfer problems. 

Write for Thermon Engineering Data. 


installation 


THERMON 
MANUFACTURING CO. 
1017 Rosine 0. Box 1961 
Houston, Texas 120 


For more information, circle No. 6 
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future 
meetings 


1960—MEETINGS—A..Ch.E. 


@ Longview, Wash. Oct. 7, 1960. Pacfic 
Northwest Section A.1.Ch.E. One-Day Regional 
Meeting on general topics. Mtge. Chmn.; R. O. 
Bathiany, Weyerhauser Co., Longview. 


@ Washington, D. C. Dec. 4-7, 1960. Statler 
Hotel. A.1.Ch.€. Annual Meeting. Gen. Chmn.: 
J. L. Gillman, Jr., 1700 K St.. N. W., Wash. 
6, D. C. Tech. Prog. Chmn.: D. O. Myatt, 
Science Communication, Inc., 1079 Wisconsin 
Ave., N. W., Wash. 7, D. C. 

Air Pollution-—A. J. Teller, U. of Florida, 
Gainesville, Fila. 

Unsteady-State Instr T. J. Wil- 
liams, Monsanto Chem. Co., St. Louis, Mo. 

Fluid Dynamics—A. C. Acrivos, U. of Cali- 
fornia, Berkeley, Calif. 

information & Communications —R. O'Dette, 
NSF, Wash. D.C. 

Nuclear Reactor Operations—R. L. Cum- 
mings, Atomics International, Canoga Park. 
Calif. 

Nuclear Chemical Plant Safety—C. E. Dry- 
den, Ohio State U., Columbus, O. 

Phase Transitions—-G. Bankoff, Northwest- 
ern U., Evanston, Il. 

Sales Overseas—J. Costigan, The Sharples 
Corp., 501 Fifth Ave... New York 17. N. Y. 

Chemical Engineering-A Vital Link in 
Broadening the Uses of Agriculture Crops— 
J. E. Simpson, U.8.D.A. 

Chemical Warfare-Dispersal of Materials in 
Aerosol Form—L. E. Garono, Army Chemical 
Corps. 

Role of the Chemical Engineer in Environ- 
mental Health Engineering——W. L. Faith, Air 
Pollution Foundation, 2556 Mission St., San 
Marino, Calif. 

Feeding, Clothing, and Protecting the Com- 
bat Soldier—Leo Spano, Quartermaster R. & 
Eng. Command, Natick, Mass 

Ph a Affecting Materials in Extreme 
Environments—J. Hearne, Air Force R. & Eng. 

impact of Govt. Programs on Chemical 
Engineering Education—W. K. Davis, Bechtel 
Corp., San Francisco, Calif. 

Toxic Piant Construction—L. E. Garono, 
Army Chemical Corps. 

Potentialities of Fuel Cells as Power Sources 
—P. Greer, Army OOR. 

Saline Water Conversion—J. J. 
OSW. Dept. Int. 

Chemical Engineering 
dustry—H. Perry, Chf. 
U.S. Bureau of Mines. 

Rocket Propeliants—W. E. Sheehan, DDRE. 

ic Evatuati of New Processes— 
P. O. Drawer 


Strobel, 


in the Mineral tn- 
Bit. Coal Res. Br., 


J. H. Hirsch, Gulf R&D Co., 
2038, Pittsburgh 30, Pa. 

New Crystailizati Technia 
Schoen, American Cyanamid Co., 
Main 8t., Stamford, Conn 

Heat Transfer—-M. Altman, Gen)’Blec. Co., 
3198 Chestnut St., Philadelphia, Pa. 


1961—MEETINGS—A.1.Ch.E. 


@ New Orleans, La., Feb. 26-Marcly 1, 1961. 
Hotel Roosevelt, A.!.Ch.E. National. Meeting. 
Gen. Chmn.: O. F. Wiedeman, Cyanamid, New 
Orleans, La. & H. E. O'Connell, Ethyl Corp., 
Baton Rouge, La. Tech. Prog. Chmn.: A. L 
Regnier, Petroleum Chem.,.P. O. Box 6, New 
Orleans 6, La. 

Brainstorming Technical 
Szego, Space Technology Labs., 
95001, Los Angeles 45, Calif. 

Kinetics of Catalytic Reactions—-M. Boudart, 
Princeton U., Princeton, N.J 

Pp hemicais—Future of the Industry on 

A. Sherred, Monsanto 

Chem. Co., St. Louis 66, Mo. 

Filtration—F. M. Tiller, U. 
Houston, Texas. 

Settling—A. G. Keller, La. State U., Baton 
Rouse, La. 

Future Pr i Technology in the Petro- 
leum Industry—A. F. Kaulakis, Process Res 
Div., ESSO. ‘ 


— H. M. 
1937 W. 


Probiems—G. C. 
P. O. Box 


of Houston, 


continued on page 148 


Need 12 to 44 Microns? 
Sturtevant Micronizers* 
Make 325 Mesh Obsolete 


One Operation 
Reduces, Classifies 


Sturtevant Micronizers 
grind and classify in one 
Operation in a single cham- 
ber—provide fines in range 
from % to 44 microns to 
meet today’s increased prod- 
uct fineness needs. Can han- 
die heat-sensitive materials. 
Production Model 
(13 in. chamber) 
Neo Attritional Heat 

Particles in high speed rotation, propelled by 
compressed air entering shallow chamber at angles 
to periphery, grind each other by violent impact. 
Design gives instant + accessibility, easy cleaning. 

No moving parts. 

Classifying is Simultaneous 
Centrifugal force keeps oversize material in 
grinding zone, cyclone action in central section of 
chamber classifies and collects fines for bagging. 
Rate of feed and pressure control particle size. 
Eight Models Available 

Grinding chambers range from 2 in. diameter 
laboratory size (4 to 1 Ib. per hr. capacity) to 
large 36 in. diameter production size (500 to 4000 
Ibs. per hr. capacity). For full description, request 

Bulletin No. 091. 


Engineered for Special Needs 
A 30 in. Sturtevant Micronizer is reduc- 
ing titanium dioxide to under 1 micron at 
feed rate of 2250 Ibs. per hr. For another 
firm, a 24 in. model grinds 50% DDT to 
3.5 average microns at a solid feed rate 
of 1200-1400 Ibs. per hr. A pharmaceutical 
house uses an 8 in. model to produce 
procaine-penicillin fines in the 5 to 20 
micron range. Iron oxide pigment is being 
reduced by a 30 in. Micronizer to 2 to 3 
average microns. 
Sturtevant will help you plan a Fluid- 
Jet system for your ultra-fine grinding and 
classifying requirements. Write today. 


Can Test or Contract 
Micronizing Help You? 


Test micronizing of your 
own material, or produc- 
tion micronizing on con- 
tract basis, are part of 
Sturtevant service. See for 
yourself the improvement 
ultra-fine grinding can con- 
tribute to your product. 
Write for full details. 
STURTEVANT MILL 
CoO., 135 Clayton St., 
Boston, Mass. 


"REGISTERED TRADEMARK OF STURTEVANT MILL CO- 
For more information, Circle No. 47 
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future meetings 
from page 147 


Education and Professionalism—R,. P. Dins- 


more, Goodyear Tire & Rubber Co., Akron 
16, Ohio. 

Math tics in Ch I Engineering—R. L. 
McIntire, Mathematical Eng. Assoc., 3108 


Sweetbriar, Fort Worth 9, Texas. 
Evaluation of R&D Projects—L. A. Nicolai, 
239 Parsonage Hill Rd., Short Hills, N.J. 
Liquid-Liquid Extraction — R. B. Beckman, 


Carnegie Tech., Pittsburgh 13, Pa. 

New Petrochemical P in the Area— 
B. G. Caldwell, Dow Chem. Co., Plaquemine, 
La. 


Materials of Construction—R. V. Jelinek, 
Syracuse U., Syracuse, N.Y. 

Thermodynamics—J. J. Martin, Ch.E. Dept., 
Univ. Calif., L. A. 24, Calif. 

Use of Probability Math tics in 
Evaluation—A. G. Bates, Atlas Powder Co., 
New Murphy Rd., Wilmington 99, Del. 

international Chemical Picture—L. Resen, 
CEP. 

Selected papers—E. Mannings, Shell Oil Co., 
Norco, La. 


@ Cleveland, O., May 7-10, 1961, Hotel Shera- 
ton, Cleveland. Joint A.1.Ch.E. National Meet- 
ing with Ch.E.Div. C.1.C. Gen. Chmn.: H. 
Pforzheimer, Jr., Standard Oil Co. (Ohio), 
Cleveland, O. Tech. Prog. Chmn.: R. P. Dins- 
more, Goodyear Tire & Rubber Co., Akron 
16, O. 

Petrochemicals as Starting Materials for 
Polymers—L. F. Marek, A. D. Little, 30 
Memorial Dr., Cambridge 42, Mass. 

Fiuid Mechanics—W. H. Gauvin, 
Univ., Montreal, Que. 

Laboratory and Pilot Plant Techniques—J. T. 
Cumming, Schoo] Eng., Fenn College, Cleveland 
15, O. 

Process Dynamics (Theoretical)}—R. M. 
Butler, Imperial Oil Co., Sarnia, Ont. 


McGill 


isoprene—T, A. 
1528 Walnut 


Synthesis Processes for 
Burtis, Houdry Process Cor)., 
St., Phila. 2, Pa. 

Radioactive Materials for Process Control— 
J. R. Bradford, College of Eng., Texas Tech. 
College, Lubbock, Tex. 

Process Dynamics (Applied)—L. M. Naphtali, 
Ch.E. Dept., Brooklyn Polytech., Brooklyn, N.Y. 

New Synthetic Rubber Types—P. M. Lind- 
stedt, Goodyear Tire & Rubber Co., 
Div., Akron 16, O. 

Coatescence—R. Kintner, Illinois Inst. Tech., 
Chicago 16, Tl. 

Management Criteria for Capital Investment 
—C. F. Prutton, Food Machy. & Chem. Co., 
161 E. 42d St., New York 17, N. Y. 

Chemical Engi ing in Metal Refining— 
W. M. Campbell, Chem. & Met. Div., Atomic 
Energy of Can., Chalk River, Ont. 

Heavy Metal Mfr.—L. P. Scoville, Diamond 
Alkali, Union Commerce Bidg., Cleveland 
14, O. 

Applications of High Speed Photography— 
A. IL. Johnson, Univ. of Toronto, Toronto 5, 
Ont. 

Bulk Fibrous Materials—R. M. Christiansen, 
Stearns-Roger Mfg. Co., Denver, Colo. 

Pulp and Paper—J. L. McCarthy, 
Washington, Seattle 5, Wash. 

New Research Techniques — D. Hyman, 
Cyanamid, 1937 W. Main St., Stamford, Conn. 

Mixing-Fund. tals—J. Y. Oldshue, Mix- 
ing Equipment Co., P. O. Box 1370, Rochester, 
N. ¥. 


Univ. 


9 — E. E. Ludwig, Dow 
Chemical, Freeport, Tex. 
Cash Flow Methods in & Analysis— 
D. D. MacLaren, Esso Research & Eng., P. O. 
Box 215, Linden, N. J. 
Selected Papers — D. J. Porter, Diamond 
Alkali, P. O. Box 348, Rsch. Center, 
ville, O. 
Student Program—H. B. Kendall, Case Inst., 
10900 Euclid Ave., Cleveland, O. 
Deadline for papers: Dec. 7, 1960. 


© Lake Placid. N. Y., Sept. 24-27, 1961. Lake 


Placid Club. A.I.Ch.&. National Meeting. Gen. 
Chmn.: B. I. MacDonald, Jr., G. E., Waterford, 
N. Y¥. Tech. Prog. Chmn.: E. R. Smoley, 30 
School Lane, Scarsdale, N. Y. 

Control of Corporate investment Costs 

Chemical Engineering in the Photographic 
industry 

Techniques Used to Improve Profitability of 
petroleum processes 


in Mechani of 


chemical reactions 
Chemical and Physical Properties of Mate- 
rials at High Temperature 
Radiation Effects 
Synthetic Natural Rubber 
Chemical Engineering in Management 
Materials Handling 
Petrochemicals in the 1960's 
World Wide Sales Chall 
in the CPI 


of the Sixti 


Selecti 


Economics Theories Applied to Growth In- 
dustries 


Market Development in the CPI 


@ New York, N.Y. Dec. 3-6, 1961. Hotel Com- 
modore. Annual Meeting. Gen. 
Chmn.: L.J. Coulthurst, Poster Wheeler Corp., 
666 Fifth Ave., N.Y. 19, N.Y. Tech. Prog. 
Chmn.: A.V. Caselli, Shell Chem. Corp., 50 
W. 50 St., N.Y. 20, N.Y. 


International Chemical Engineering 
Utilization of Technical Personne! 

U.S. Chemical Industry 

Fluidization 

High Viscosity Fluids—Design Aspects 
Physical and Transport Properties 
Polymerization Kinetics and Catalyst Systems 
Heter Catalysis and Chemisorption 
Heat Transfer-Phase and Chemical Change 


systems 
Solid State Principles & Applications 
Fiame Theory and 


FISHER-CONTINENTAL 


' Fisher-Continental eliminates the need for 
large massive power actuators with the 
Series 480 P.O.P. pneumatically operated 
piston. You get the power, speed and com- 
Pactness that’s needed—still retaining low 
initial and installation cost. Fisher-Con- 
tinental 4! Valves with the 480 
— le pie pressure drops of 
several hundreds of pounds depending on 
size of body and shah. 


Find out how Fisher-Continental 
Butterfly Valves can help you. 
Write today. 


The versatile butterfly 
valve offers a number 
of advantages such as 
being available in any 
size... any metal or 
alloy... suitable for an 
unusually wide range 
of temperatures, fluids 
and pressures. it is 
adaptable to any oper- 
ator, manual or power. 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa / Woodstock, Ontario / London, England 


Direct inquiries To: 


BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT CO.; CORAOPOLIS, PENNSYLVANIA 
For more information, turn to Data Service card, circle No. 16 


148 


September 1960 


for Power, Speed and 
CoOMpactness on your 


" next Butterfly Valve job... 


materials. 


in reading. 


Particularly, in the lower 
temperature range, the Alnor 
Pyrocon has extreme accuracy 
unmatched by any other 
instrument of its type. 

Alnor offers the widest variety 
of interchangeable tips for 
reading temperatures on metallic 
or non-metallic, flat, curved, 
revolving or stationary surfaces 
as well as semi fluid materials, plastics, 
liquids, molten or soft metals, dies, rubber, 
waxes and many other surface or subsurface 


The Pyrocon is a compact, rugged 
instrument built with the highest standards of 
accuracy and dependability as well as speed 


any surface 
temperature 
in 3 seconds 


PYROCON® 


Fight models with temperature ranges from 
0—300°F. to O—2000° F. 
Write for bulletin 4257. 


ALNOR INSTRUMENT CO. 
Division of 
Illinois Testing Inc. 
Rm. 573, 420 N. LaSalle St., Chicago 10, Ill. 


For more information, turn to Data Service card, circle No. 56 
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Water Pollution 
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Teck 


Recent Advances in Ferrous Pyro-Metallursy 
Hydro-Metaliurgy 
Pilot Plants 
Polymer Handling Equipment 
Process Dynamics 
Centro! and Simulation 
Radiation and Furnace Design 
Student Program 


Unscheduled Symposia 


Correspondence on proposed papers is invited. 
Address communications to the Program 
Chairman listed with each symposium below. 

ters in O Design of Process 

Equipment: Chen-Jung Huang, Dept. of 
Chem. Eng., Univ. of Houston, Cullen Bivd., 
Houston 4, Texas. 


Solar Energy Research: J. A. Duffie, Director 
of Solar Energy Laboratory, Univ. of Wis- 
consin, Madison, Wis. 

Chemistry of Solvent Ex- 
traction: G. H. ‘Beyer, Dept. of Chem. Eng., 
Univ. of Mo., Columbia, Mo. 

Process Dynamics as They Affect Automatic 
Control—D. M. Boyd, Universal Oil Prods., 
Des Plaines, Il. 

Drying—R. E. Peck, Il. Inst. of Tech., 330 
So. Federal, Chicago, Ill. 


Put this on your calendar 


The Petrochemical and Refining Ex- 
position to be held in conjunction 
with the National A.I.Ch.E. Meeting 
in New Orleans, Feb. 26-Mar. 1, 
1961. The theme will be the Chemi- 
cal Engineer's role in design and 
dvelopment of petroleum and pe- 
trochemical facilities. 


One of the largest single unit sul- 
1 acid plants in Greece will be 

t by Chemical Construction Ltd., 
English subsidiary of the New York 
firm. The 376 metric tons per day 
units at Ptolemais, Northern Greece, 
will be erected for the Greek Minis- 
tries of Industry and Coordination as 
part of a nitrogenous fertilizer factory. 


An expansion in phthalic anhydride 

uction capacity will take place at 
Allied Chemical’s Pa., 
plant. Time schedule for the expan- 
sion, termed substantial by the com- 
pany’s Plastics and Coal Chemicals 
Division, is completion by early 1961. 


A new biochemical laboratory in Are- 
cibo, Puerto Rico, will extract prod- 
ucts from rum distillery slops (mosto). 
Parent firm of the Calbiochem Caribe, 
as it is called, is California Corp. for 
Biochemical Research. Another ac- 
for biochemical by-products 

other agricultural ucts of Bac 
Rico. 


The new carbon disulfide plant now 
nearing completion at Stauffer Chemi- 
cal’s Delaware City, Delaware, site 
will use a anent manpower force 
provided by Catalytic Construction 
to maintain the facilities. 


Write for technical data and price schedule. 


KEARNEY INDUSTRIES 


Delanium Graphite Division 
P. 0. Box 501 


FOR MAXIMUM PLANT SAFETY 
FOR RELIABLE 


‘KELONITE’ 
GRAPHITE BURST DISCS 


* Manufactured of super high density graphite 
to A.S.M.E. Code requirements. 


* Accurate to within +5% of rated burst— 
working pressures up to 75% of burst. 


* The expendable discs are economically re- 
placed in the reusable holders. 

* Available burst ratings 1 psig—200 psig. 

* 20,000 pressure cycles to 75% of burst with 
no failure, no fatigue cracking. 


* Working temperatures up to 360°F in stand- 
ard holders, 700°F in specials. 


LOW 


LOW PERFORMANCE 


Standard Holders in Carbon, Aluminum and Steel. 


Special alloys on request. 


South Plainfield, N. J. 


For more information, turn to Data Service card, circle No. 1 
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ACCURAT 
PROCESS 
CONTROLIEA 


@ Complete corrosion 
resistance 


@ Full visibility for ultimate 
product control 


@ Teflon gate is only 
moving part 


@ Solenoid and timer for 
accurate performance 


Construction of *Pyrex and Tefion 
makes this Reflux Splitter com- 
pletely corrosion resistant to all 
liquids except Hydrofluoric Acid 
and hot concentrated caustics. 
Eliminates valves, product line 
and reflux line rotometers for 
greater economy. Available in 
Column and In-Line designs, as 
well as other materials of con- 
struction. Ask for Bulletin RS-2. 


*T.M., Corning Glass Works 


CALL CHEM FLOW 
FOR TEFLON GASKETS 


Complete line of standard and 
special gaskets to solve any 
sealing problem. Solid Tefion 
and envelope type gaskets in all 
sizes. Regular and odd shapes 
in all materials. 


ow CHEM FLOW CORP. 


197 Paterson Avenue 
Littie Falis, N. J. 


For more information, circle No. 84 
September 
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Your nearby authorized 
Continental Conveyor Dis- 
tributor can furnish the 
right equipment for your 
materials handling job — 
from stock, or froma 
nearby Continental Con- 
veyor warehouse. Genuine 
Continental Conveyor com- 
ponents are backed by more 
than 127 years’ experience 
in designing and manufac- 
turing quality equipment 
for American industry. 

Ask your distributor for 
the big Continental Con- 
veyor Belt Conveyor Data 
Book — 88 pages of easy- 
to-use information. 


industrial 
news 


Chem engineers in 
computer use poll 


Some six percent of the digital 
computers in U.S. are used by 
chemical engineers, A.1.Ch.E. sur- 
vey shows. Industry computer 
groups assist in chemical engi- 
neering studies. 


ABOUT SIX PERCENT of the installed 
digital computers in the United States 
are actively serving chemical engi- 
neers, a recent survey shows. In the 
poll of computer installations under- 
taken annually by the A.LCh.E. 
Machine Computation Committee 
through the local sections, those com- 
panies, universities, and government 
units employing a significant number 
of chemical engineers were ques- 
tioned. In this way a representative 
sampling of chemical engineers using 
computers was obtained, 

The report shows that of the differ- 


ent makes of digital computers in use 
by chemical engineers, 59 are IBM 
650’s. This is four percent of the total 
number of 650’s in use in the United 
States. Thirteen Burroughs 204, 
205 machines are in use by Chem- 


Table 1. Digital computers used by 
chemical engineers. 


NuMBER ESTIMATED 
REPORTED IN NUMBER 
A.LCu.E. InsTALLep Per- 
census U.S.° cENT 


IBM 705 175 
704 130 
709 50 
650 1625 
305 
UNIVAC 
Scientific 
I, ul 
SS80, 90 
Burroughs 
220 
204, 205 
Royal McBee 
LGP-30 
Bendix 
G-15 26 342 
*Estimates published by John Diebold 
& Associates—July 25, 1960. 


ical Engineers, and this is 12% of the 
total number of 204, 205’s. Figures 
on estimated number of machines in- 


CRUSHERS 


and 
SHREDDERS 


Series A 


Capacity — Up to 50 TPH SRG" Sates 


Capacity — Up to 600 TPH 


For reduction of: 


Ammonium Coal Petroleum Coke 

Asphalt Cryolite Pitch 

Bauxite Fertilizer Soda Ash 

Carbide Flourspar Sodium Sulphate 

Carborundum Glass Cullet Tri-sodium Phosphote 

Cellophane Gypsum Zine Skimmings 
Nitrate 


ULVERIZER COMPANY 


Laboratory 
Crusher 


Call on your 
CONTINENTAL CONVEYOR MAN 
for help on materials 
handling problems. 

“30” Series 
Capacity — Up to 100 TPH 


:A 
Sales Offices in: ATLANTA BIRMINGHAM 1215 MACKLIND AVE. 


DALLAS HUNTINGTON MEMPHIS NEW YORK 
For more information, circle No. 46 


ST. LOUIS 10, MO. 
For more information, turn to Reader Service card, circle No. 19 
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stalled in the U.S. are from John Die- 
bold & Associates, They published 
the results of a national survey of 
digital computer installations in their 
Automatic Data Processing _News- 
letter, July 25, 1960 (see Table 1). 
ile no figures for analog com- 
puters are readily available, the use 
of analogs in the chemical processing 
industries is indicated in Table 2. 


Table 2. Analog computers used by 
chemical engineers. 


Electronics Associates PACE 9 
Reeves REAC 8 
Beckman EASE 1 
Others (incl. Heathkit units ) 7 


A question on the size of com- 
puter organizations, and mathematical 
and statistical groups available to 
assist chemical engineering studies, 
brought some interesting answers. Ap- 
proximately 561 technical people are 
employed in the operations of com- 
puters by 73 of the organizations re- 
sponding to the census. In addition, 
37 organizations indicated that they 
had a total of 294 technical people 
employed in their mathematical and 
statistical groups. The number of 
hours in the training courses ranged 
from a high of 160 to a low of three. 


A 75% caprolactam monomer capacity 
increase is underway at Allied Chemi- 
cal’s National Aniline Division, Hope- 
well, Va. Also in progress is an ex- 
pansion in ca rolactam polymer, nylon 
tire yarn, and other fabric and indus- 
trial units at the Chesterfield, Va. 
facilities of the company. When fin- 
ished in mid-1961, the expansion will 
nearly triple present company capa- 
city for both caprolactam polymer, 
and caprolan nylon. 


A second polyethylene plant for 
Mitsubishi Petrochemical will be de- 
signed and engineered by Stone and 
Webster. The plant, to be located at 
Yokkaichi, near the seaport of Na- 
soya, will have simplified cracking 
urnaces and acetylene removal fa- 
cilities. The furnaces will operate on 
both gas and oil. Materials and equip- 
ment are to be supplied by Japanese 
industry. Completion schedule is 
some time next year. 


Production of wet process phosphoric 
acid will be doubled at American 
Cyanamid. An addition to the com- 
pany’s Brewster, Fla., plant will bring 
capacity to about 400,000 tons annu- 
ally of wet process 
acid. The new facilities will also pro- 
vide an increased tonnage of triple 
superphosphate. 
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46 Sier-Bath ROTARY PUMP 


help keep fluids moving — mow cperenen 


Escambia Bay, Florida, this 
, modern plant has a design 
at AMERICAN CYANAMID’S 
pounds of Cresian acrylic 

fiber annually. The plant 
New Santa Rosa Plant 
straight-line epproach te 

acrylic fiber production. Te 
assure dependable, high- 
cepacity pumping of raw 
and in-process meoterials, 
@ total of 46 Sier-Bath ex- 
gear and bearing 
type Screw and Gearex 
Rotary Pumps ere in 
operation. 


- ier-Bath Screw Pumps maintain 
Sier Bath SCREW PUMPS high volumetric efficiency because 
“Dual-Controlled” precision rotor 
design prevents rotor-to-rotor or 
» rotor-to-casing contact—provides a 
continuous flow without pulsation, 
hammering or vibration . . . without 
Strains, misalignment and wear on 
rotors, shafts, bearings and gears. 


Result: Dependable, uninterrupted 
External Gear and Bearing Bracket Type for pumping service—less maintenance— 
easier servicing—longer pump life— 
lower overall pumping costs. 


Capacities from 1 to 2,000 gpm.,; vis- 
cosities from 32 SSU to 1,000,000 
SSU.; discharge to 1,000 psi. for vis- 
cous liquids, 200 psi. for water and 
light oils. Horizontal or vertical con- 
struction. Corrosion resistant alloys, 
special bodies, stufing boxes and 
bearings for special needs. See “Yel- 
internal Gear and Bearing Type for lubricat- low Pages” for your Sier-Bath rep- 

ing liquids and semi-liquids resentative or write Sier-Bath Gear & 
Pump Co., Inc., 9272 Hudson Bivd., 
North Bergen, N. J. 


= Bath ROTARY PUMPS 


Mfrs. of Precision Gears, Retary Pumps, Flexible Gear Couplings 
For more information, turn to Data Service card, Circle No. 
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TECHNICAL 
TUBINGS 


Markel, leader for 38 years in tubing 
and sleeving, offers the FLEXITE line 
of technical tubings to meet mechan- 
ical, chemical, aeronautical, and elec- 
trical requirements. 

Included under the FLEXITE trademark 
are precision-extruded tubings from a 
variety of materials—tTefion, silicone 
rubber, vinyl, polyethylene, and rigid 
vinyl—in a complete range of sizes and 
wall thicknesses. 

What is your application? Call, write, 
or wire; we shall gladly furnish sam- 
ples, data, and prices. 


L.FRANK & SONS 
a SOURCE for EXCELLENCE in 
Insulating Tubings, Sleevings, and Lead Wire 


NORRISTOWN, PENNSYLVANIA 
For more information, circle No. 68 
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people 


in management 
and technology 


Professional Progress Award to Pfann 


William G. Pfann, Bell Telephone La- 
boratories, will receive the 1960 A.L- 
Ch.E. Professional Progress Award. 
He was selected for his work in the 
field of zone melting by the Awards 
Committee and Council. 

Pfann’s basic paper on zone melt- 
ing was published in 1952. In this he 
put forth his concept of melting a 
small part of a material to be crystal- 
lized instead of all of it. While the 
principle of purification by crystalliza- 
tion has been used for hundreds of 
years with no essential change, this 
discovery led to completely new ways 
of using the crystallization principle 
as well as to increased effectiveness 
of crystallization as a ification 
technique. Pfann c aceived, in addi- 
tion, a radically m ~ solution to the 
problem of extreme purification of 
germanium. Recently, in developing 
the zone leveling technique for grow- 
ing highly perfect single crystals of 
germanium, he was mainly responsi- 
ble for a fundamental breakthrough 
in the understanding of dislocations. 
He is at present studying means of 
improving the efficiency of tech- 
= and adapting these techniques 
to large scale operations. 

Pfann has two basic patents issued 
in his name, and several more issued 
or pending on other phases of zone 
melting. He has - ished a book, 
Zone ne Wiley, 1958). 
He is a mem of AIME, American 
Society for Metals, American Physical 
Society, and Tau Beta Pi. In 1955, 
the Mathewson Gold Medal was 
awarded to him by AIME. ASM 
honored him with the Albert Sauveur 
Achievement Award in 1958, and he 
received the Clamer Medal from the 
Franklin Institute three years ago. 

Presentation of the Professional 
Progress Award will be made to 
Pfann in Washin at the National 
Meeting Dec. 4-7. 

Norman C. Updegraff has been elect- 


ed =~ Louisville Fire Brick 
Works. Updegraff, executive vice 


president of the Louisville, Ky. firm’ 


since the first of the year, took over 
his new post September 1. He was 
formerly with Girdler Construction. 


Henry Eyring has been selected lec- 
turer for the Fifth E. P. Schoch Series. 


His subject will be Rate Processes. 
Eyring, dean of the graduate school 
and Professor of Chemistry and Metal- 
lurgy at the University of Utah, will 
give an evaluation of future trends in 
the field, as well as a discussion of 
the modern theory of rate processes. 
The Schoch Lectures are held at the 
University of Texas each October. 


Carl W. Lintner has been promoted to 
superintendent of overseas engineer- 
ing, Parke, Davis & Co. Lintner, who 
joined the company in 1939, moves 
up from the post of overseas engineer- 


ing manager. 


Robert E Hochsvheid has been trans- 
ferred to Dorr-Oliver’s new office in 
Santiago, Chile. He will hold the post 
of technical representative. Hoch- 
scheid was formerly in Johannesburg, 
South Africa. 


Frank E. Brewster has been named 
manager of intermediates at GE's Sili- 
cone Products Department, Water- 
ford, N. Y. He moves up from his 
position as manager of the pilot plant 
semi-works. 


Thomas E. Ban has been elected vice 
president-research, McDowell Co. 
Ban, who joined the company in 1955 
as director of research, 
the operation of the Dwight-Lloy 
Research Laboratories of applied 
minerals processes research. 


Melvin S. Cagen 
| has been appointed 
plant technical 
superintendent, 
= Kordite Co., Mace- 
don, N. Y. Previ- 
ously with Olin- 
Mathiesonand 

Heyden Chemical, 
Cagen holds a chemical engineering 
degree from the University of Mary- 
land. He also did graduate work at 
Columbia and Princeton. 


John E. Stauffer was awarded a doc- 
torate degree by Worcester Poly- 
technic Institute, the first Ph.D. in 
chemical engineering awarded in the 
history of the college. He begins his 
industrial career in the Richmond, 
California, Research Center of Stauff- 
er Chemical. 


continued on page 154 
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tHe MAROTTA 
RV-23 REGULATOR SERIES 


BX INSTANT REGULATION — NO CRANKING 
MAINTAINS SET PRESSURE — NO DRIFT 


WIDE PRESSURE RANGE 
INLET: 50 to 10,000 psig 
OUTLET: 5 to 10,000 psig 


£X MANUAL OR ELECTRICALLY OPERATED 
“Sx REMOTE CONTROL AND PROGRAMABLE 


Write Today Te 


VALVE CORPORATION 
BOONTON, NEW JERSEY 


MAROTTA — the First Name in Accurate Regulation 


that noisy 


AIR-GAS-STEAM 
PULSCO BLOWDOWN MUTE* 


Eliminate ear splitting fatiguing plant 
noise from exhaust vents with pat- 
ented PULSCO Blowdown Mutes. Ca- 
pacity: From 1,500 to 500,000 cfm 
air and gas. 3,000 to 1,000,000 
lb/hr steam. Temperatures to 1,200° 
F. Overall sound pressure level re- 
duced to 80 - 86 decibels at 100 ft. nee 
Excellent silencing plus separating and 
collecting condensate. Drain provided. 
*TRADEMARK COPYRIGHTED 


KILL VIBRATION wih PULSCO 


LIQUID PULSE TRAPS 
Subdves Pipeline Vibration 


Eliminates meter error. 
Extends valve life. 


PULSCO MULTIPLE TUBE 


Representatives in For all types of rotary, 


reciprocating and plunger pumps. 


all principal cities 


Ackson 5.6641 PO Box 169° SANTA PAULA CALIF! 


For more information, turn to Data Service card, circle No. 22 
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SEMGO Components 


HEART of the 
BULK MATERIAL 
CONVEYING 


€ 


™~ 


Built... 
Easily 
Installed 


CAST IRON OR STAINLESS STEEL 


AUTOMATIC FLOW DIVERTER 


VACUUM FILTER UNIT 
Self-Cleaning 
Mechanism 


WRITE FOR 
1960 CATALOG. 


These components of bulk conveying systems 
can increase your profits by handling your 
material faster, more economically. Consult 
us for any of these units . . . or a complete 


system ... and the name of our representa- 
tive nearest to you. 


aS 
ZAM SYSTEMS ENGINEERING & MANUFACTURING CO.. INC 
6330 WASHINGTON AVENUE woustow 7 


For more information, turn to Date Service card, circle No, 2 
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i For more — turn to Data Service card, circle No. 93 
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BLOWER UNIT © 
V-Belt Drive... 

Assembled 

CONVEYING VALVE 

| 

Quiet = pom 


ADDED 
FEATURES 


SPERRY 
FILTER PRESS 


The Sperry Filter Press has its obvi- 
ous merits. In design, capacity and 
operating requirements—it’s custom- 
engineered perfect! In construction, 
it’s built solid—to last! In cost, it’s 
thrifty to own and maintain. 


But the Sperry Filter Press also has 
other qualities which manifest them- 
selves only after continual usage.When 
filtration requirements resulting from 
increased production, new products, 
varying batch size, cake washing and 
others arise, your SPERRY FILTER 
PRESS can usually be changed with 
a minimum of expense and down time 
to meet your requirements. With labor 
saving SPERRY CLOSING DEVICES 
and PLATE SHIFTERS complete con- 
trol is reduced to a one-man operation. 


Get the full Sperry story without 
cost or obligation. See your Sperry 
field man or mail coupon for free 
Sperry catalog. 


D. R. SPERRY & COMPANY 


Batavia, Illinois 
Sales Representatives 


George S. Tarbox B. M. Pilhashy 

808 Nepperhan Ave. _ 833 Merchants Ex. Bldg. 
Yonkers, N. ¥. Son Francisco, Col. 
Texas Chemical Eng. Co. Alldredge & McCabe 
4101 San Jacinto 847 E. 17th Ave. 
Houston, Texas Denver, Colorado 


The Gilbert Tramer Co. 1217 Main Ave. Cleveland, Ohio 


D. R. SPERRY & CO. Dept. CEP-9 
Batavia, Illinois 


people 
from page 152 


Evan F. R. Quarton has been ap- 
pointed assistant chemist on the labor- 
atory staff of The Lea Manufacturing 
Co. A graduate of the University of 
Massachusetts, Quarton was formerly 
with the Factory Insurance Associa- 
tion as chemical plant inspector. 
Loren Miller has joined California 
Research La Habra Laboratory as re- 
search engineer. He comes to the 
company from Fluor Corp. 


William C. Mallison is a new member 
of the staff of Badger Manufacturing. 
He takes over the post of process en- 
gineer. 


Clifford C. Furnas has been elected to 
the board of directors, Hooker Chem- 
ical. Chancellor of the University of 
Buffalo since 1954, Furnas also served 
as Assistant Secretary of Defense for 
Research and Development in Wash- 
ington, D. C. for two years of this 
period, during which time he was 
on leave from the University. 

Charles F. Bonilla, Professor of Chem- 


ical Engineering, Columbia U., has 
gone to Chile, where he will represent 


engineering in a mission sent by the 
National Academy of Sciences. The 
one-month project is to assist the 
seven Chilean universities to develop 
their programs and faculties. This 
takes on particular significance since 
university facilities and equipment 
have suffered severe damage in the 
recent earthquakes. 


Guy T. McBride, 
Jr. has been elected 
vice president, 
Texas Gulf Sulfur 
Co. He joined 
Texas Gulf in 
1958, after acting 
as consultant to 
the company for 
several years. Later, he became man- 
ager, Research Department. McBride 
was formerly associate professor of 
chemical engineering and Dean of 
Students at Rice Institute. 


L. A. Bullington and B. S. Greenwood 
have been promoted to senior super- 
vising engineers at Humble Oil & Re- 
fining’s Technical Division, Baytown, 
Texas. Bullington heads the economic 
analysis section, and Greenwood the 
butyl and butadiene section. 


William P. Hagenbach has been ap- 


For more information, turn to Data Service card, circle No. 36 


TANKOMETER 


CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 
SEND FOR BULLETINS 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


TANK MAY BE BURIED,. } Also gauges for: 
ELEVATED, OPEN, Barometric Pressure (Mercury Column) 


UEHLING INSTRUMENT CO: 


Absolute Pressure (Mercury Column) 
Pressure 


and Vacuum 
Differential Pressure 
Inclined Manometers for dratft. 


pressure or differential pressure. 


487 GETTY AVE., 
PATERSON,N. J. 


Safe storage for 
corrosive liquids... 


Gates uses a wide variety of rubber and plastic 
compounds to line tanks for safe storage of most 
corrosive liquids. 


Name 


Send Free Sperry Catalog 
(J Have your Representative Contact us 


For,more information, circle No. 99 | 
September 1960 


Cost is iow... Delivery tast 
The Gates tank plants in Sioux City, lowa, and 
Denver, Colorado, specialize only in corrosion pro- 
tection. Tanks can be lined with unusual speed and 
at low cost. Immediate delivery on many popular 
models carried in stock. 

Write for complete information: 

THE GATES RUBBER CO. SALES DIVISION, INC. 
Denver 17, Colorado TPA 064 


Gates ‘Rubber Lined Tanks 


For more information, turn to Data Service card, circle No. 134 
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pointed director, engineering research, 
A. E. Staley. He was, until joining the 
Decatur, Ill. firm, with Du Pont. 

In the manufacturing division of A. 

E. Staley, G. James Dustin was pro- 
moted to plant superintendent. 
Harry E. Roche retired as manager, 
Port Arthur, Texas, plant of Koppers 
Plastics Division. A veteran of 26 
years service, Roche, was, until 1959, 
a director of the Texas Chemical 
Council. 


Arthur B. Cum- 
mins has retired as 
manager, Central 
Chemical and 
Physical Research 
Department, Johns- 
Manville Research 
Center, after 36 
years with the 
company. Cummins holds 17 patents 
on silicates, diatomite, magnesia, and 
scientific apparatus. He is also widely 
published in the fields of asbestos 
mining, mineralogy, and filtration 
technology of silica and diatomaceous 
earth. 


John E. Cooper is now with Crawford 
and Russel, in Stamford, Conn. as a 
process engineer. He was previously 
with Allied Chemical’s National Ani- 
line Division. 

Edwin H. Young has been elected 
vice. president, Michigan Society of 
Professional Engineers. He will serve 
a one year term. He is a professor in 
the Chemical and Metallurgical Engi- 
neering Department, University of 
Michigan. Director of the Wolverine 
Tube Finned Tube Heat Transfer 
Project at the University’s Research 
Institute, Young is at present working 
on a book on the subject, along with 
Professor D. L. Katz. Titled Heat 
Transfer Through Finned Tubes, it 
will be published by John Wiley. 


A. J. Teller has 

been © appointed 

technical director, 

Colonial Iron 

Works. He origin- 

ally served the 

company as proc- 

ess design consul- 

tant, and, since 

1958, as consulting technical director. 

Before that, Teller was professor and 

graduate research professor of chemi- 

cal engineering at the University of 

Florida. He is chairman of the Pollu- 

tion Control Division, National Pro- 

gram Committee, A.LCh.E., and a 

former chairman of the Peninsular 
Florida Section. 


Paul E. Geiser has been promoted to 
continued on page 156 
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SHEAR-FLOW 


Shear-Flow's high shear action produces finer, 
faster blending, dispersing and homogenizing. 
The new Model RL Shear-Flow portable mixer 
represents a major advance in mixer design. 
The new Hi-Shear Head consists of two rotating 
impellers and two stationary stators enclosed 
in @ cylindrical housing. The fine clearance 
between impellers and stators results in rapid 
shearing action and a high degree of tur- 
bulence, resulting in a more complete reduction 
of agglomerates within the mixture. 


¢ Greatly reduces mixing time. 

Uniform circulation—no vortex 
eEmulsifies immiscible liquids 

Controllable flow pattern 

Chemically inert seals 

Handles viscous materials with ease 


operating torque 


HAS A GOOD HEAD 
FOR BUSINESS 


4 


Three basic portable 
models for processing | to 
250 gals. plus continvous 
mix units for high volume 
processing. 
Write today for complete information on the 
Shear-Flow line of mixers. 


GABB SPECIAL PRODUCTS INC. 
Windsor Locks, Conn. 


For more. information; turn te Data Service card, circle No. 98 
September !960 155 
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SHEAR - FLOW 


LEHMANN Vorti-Siv 
multiplies production 
per foot of floor space. 


The extraordinary capacity of the 
VORTI-SIV, which occupies only 4 
ty gg square feet of floor space, enables it to 
pact versstile, oupreduce other types of screening 
portable. Easily machines occupying many times that 
moved on its cas- amount of space. It MULTIPLIES 
ters from one = throughputs because it is the only 
location to another whirlpool type screening machine 
as required. with adjustable amplitude and speed. 
Screens powders, liquids, slurries in 
4 to 400 meshes. Practically non- 
blinding. Meshes quickly changed. 
Fast clean-up. Write for full informa- 
tion and a free trial run of your 
product in our plant or contact the 
Lehmann distributor nearest you. 


J.M. LEHMANN COMPANY, Inc., Lyndhurst, N. J. 


or 
The R. P. Anderson Co. Halsell Brokerage Co. The Moore Drydock Co. Wm. B. Sanford, Inc. 
2503 W. Mockingbird Lane 2101 Wainut Street Ft. of Adeline Street 601 West 26th Street 
Dallas, Texas Denver 5, Colorado Oakland 23, California New York, New York 
Harry A. Baumstark & Co. Harry Holland & Son, Inc. Morton-Myers Co. E. C. Swift Co. 
6801 Hoffman Avenue 10600 Puritan Avenue 220 E. Missouri Avenue 3537 Lee Road 
St. Louis 9, Missouri Detroit 38, Michigan Kansas City 6, Missouri Cleveland 20, Ohio 
Duncan Equipment Co. Geo. E. Missbach & Co. Rawdon Myers Agency Webster Equipment Co. 
506 Broadway 3330 Peachtree Road, N.W. Biue Ash Center Bidg. 549 W. Randolph St. 
Seattle 22, Washington Atlanta 5, Georgia Cincinnati 42, Ohio Chicago, Illinois 


Sada y Himes S.A., Apartado 911, Padre Mier 1250 Pte., Monterrey, N.L., Mexico 
See our advertisement in Chemical Engineering Catalog 


HIGHLY resistant to chemicals, 
corrosion and abrasion, light in weight 


Champion of CHEMICAL RESISTANT MATERIALS 
Fabricated By PYRAMID* 


*Licensee of Dow Chemical Co. 


Seran Pipe, Nipples and Easy to vse—can be cut with ordi- 
Fittings with stand- 
ard pipe tools. Available IPS sizes 

Seran Tubing, Tube Fittings %” to 2”. SARAN PIPE NIPPLES 


Saran Sheets AND FITTINGS — light weight, 

strong, threaded for easy assem- 

Seran Rods bly. Stondard sizes from 4” to 2”. 
SARAN TUBING 


High bursting strength, flexible, easy to handle. Resilient—will with- 
stand rough usage under repeated vibration. Corrosive Resistant. 
SARAN TUBE FITTINGS—designed for high working pressures. Avail- 
able from %” to %”. 


Write for new Pyramid bulletin—or send details for quotation. 


PYRAMID PLASTICS, INC. 
564 W. POLK STREET, CHICAGO 7, ILLINOIS 
For more information, turn to Data Service card, Circle No. 32 
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the new position of general manager, 
petrochemical manufacturing, Con- 
tinental Oil. Formerly manager of the 
detergents division, he will continue 
to headquarter in Houston. 


William F. McDonald moved up to 
the post of manager, customer serv- 
ices, and Gerald M. Platz to manager, 
plant services, at U. S. Industrial 
Chemicals. 


William A. Bain 
has been elected 
vice president, Air 
Products. A recent 
addition to the 
firm, Bain was 
formerly executive 
vice president, Vi- 
* tro Laboratories. 
His new responsibilities, as general 
manager, Defense and Space Divi- 
sion, are heading up the company’s 
missile and rocket programs. 


H. Resnick has been appointed super- 

vising research engineer, process and 
lant design section, Ri nd La- 
ratory, California Research. 


John Zotos has been appointed assist- 
ant professor, Northeastern U. Depart- 
ment of Mechanical Engineering. He 
was formerly assistant chief, Water- 
town Arsenal, Rodman Laboratory 
Experimental Foundry Branch. 


Emil Ott has re- 
signed from his 


as vice - 
| development, Food 
Machinery and 
Chemicals chemical 
division. He will 
continue as part 
time consultant for the company, and 
also devote himself to academic ac- 
tivities. Ott was a member of the 
board of directors, ACS, from 1948- 
50. He was recently president, Ameri- 
can Institute of Chemists, and Chair- 
man of the Board. A past president, 
American Section, Societé de Chimie 
Industrielle, Ott has also been active 
in the Gordon Research Conferences. 


L. J. Garrison moves into the post of 
supervisor, field services section, Jef- 
ferson Chemical. He will be located 
at the R&D Lab, Austin, Texas. With 
the company since 1952, Garrison 
has held various posts in customer 
technical service, principally in the 
field of surface-active agents. 


Among the officers and board mem- 
continued on next page 
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Accurate 
Flow Control 
of Viscous Fluids 


Jacketed 
Diaphragm 
Control 
Valves 


-. apply heat uniformly through- 
vut the valve from flange to flange 
and up to the stuffing box. Product 
viscosity is easily maintained at 
minimum levels for maximum con- 
trol accuracy. Sluggish valye action 
is eliminated as there are no un- 
jacketed areas for cold slugs to form. 
Smooth surfaces and large sweeping 
contours of the internal body allow 
product movement through the 
valve with low friction losses. 


Valve will operate 
in response to con- 
trol air from any 
standard 3-158 
range pneumatic con- 

troller. Diaphragm 
operators for 6-308 
ranges are available. 


Trim is stainless 
stee!—plugs and seats 
can be hard-faced for 
resistance to wear 
from abrasive prod- 
ucts. Standard pack- 
ing is Teflon with or 
without lubrication. 


Bodies are semi- 
steel, Ductile Iron, 
steel or stainless steel 
to suit application. 


Sizes range from 1%” to 4”, 
Larger sizes on application. 


For complete details and dimen- 
sions write for supplement catalog 


356-S. 


Parks-Cramer Co. 
‘PROCESS HEATING DEPARIMENI 
FITCHBURG 13, MASSACHUSETTS 


For more information, circle No. 67 
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continued 


bers of the Natural Gasoline Supply 
Men's Association recently i ed 
for the 1960-61 year was F. W. Bell, 
second vice president. Charles E. 
Webber, NGAA president, is an ex- 
officio member. 


Arthur L. Kohl has joined Atomics 
International (North American Avia- 
tion), as assistant group leader, Or- 
ganic Reactors Department. Formerly 
chief chemical engineer, Fluor Re- 
search Division, Kohl was also associ- 
ated with Turco Products as research 
engineer. He is author of the book, 
Gas Purification, and a contributor to 
the McGraw-Hill Encyclopedia of 
Science and Technology. 


Thonet C. Dauphine has been pro- 
moted to senior development en- 
gineer, Hooker Chemical, General 
Development Department. He will 
concentrate on special projects of a 
long-range nature. 


Robert W. Cairns has been named 
chairman-designate, National Acade- 
my of Sciences National Research 
Council's Division of Chemistry and 
Chemical Technology. Cairns is di- 
rector of research, Hercules Powder. 
Outgoing chairman is Ernest H. Vol- 
wiler, president of Abbott Labora- 
tories. Robert C. Elderfield, professor 
of chemistry, U. of Michigan, will 
serve this year. 

Clarence R. Flynn takes over the new 
assignment of general foreman-techni- 
cal, at the Henry, Ill., general chemi- 
cals plant, B. F. Goodrich. Formerly 
head of the plant's technical depart- 
ment, he will head the production 
department. 

L. E. Gressingh moves into the posi- 
tion of staff engineer, General Tire & 
Rubber Chemical Division. Formerly 
technical superintendent, Mogadore 
plant, Gressingh holds a chemical en- 
gineering degree from the Polytechni- 
cal University of Budapest. 

Edward G. Bobalek, professor of 
chemical engineering at Case Insti- 
tute, was director of a September 
symposium on the physical processes 
of the drying and aging of paint. 
Titled “Paint from Wet to Dry”, the 
symposium was sponsored jointly by 
the Cleveland Society for Paint Tech- 
nology, Cleveland Paint, Varnish and 
Lacquer Association, and Case Insti- 
tute. 


Bert S. Taylor was named to the U.S. 
Department of Commerce post of as- 
sistant director, mobilization planning, 

continued on page 158 
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MacPnuTraX* 


FLOWMETER 


No extension troubles — 
ever! (No extension—that’s 
why!) No sludge-catching 
elbows or stagnant pockets, 
either. With this new rotam- 
eter-transmitter the flow goes 
straight through. Neat as you 
please. Even if you’re meter- 
ing slurries, still bottoms and 
other such gunky stuff. Trans- 
mits electrically or pneu- 
matically, however you like, 
and can include flow inte- 
gration, too. A word from 
you will bring Design Speci- 
fication Sheet DS-361. It tells 


you what you'll want to know. 
*Trademark of the Brooks Rotameter Co. 


BROOK 


ROTAMETER COMPANY 
960 V Street . 
For more information, circle No. 23 
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SILICONES 
the CP” 


New manual describes how silicones expand capacity 


and reduce costs in all phases of the process industries. 
Send today for your free copy. Write Dept. 2009a. 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


SAFE-SURE 
Liquid Level Control by 


LEVEL MASTER’ 


Here’s your supply source for a complete line of 
standard and custom controls. Pictured is one of 
our Chamber Controls—an example of our broad 
line of standard units. We also specialize in custom 
controls of all types. The long-lasting 

proximity switch, a permanent 
Alnico V responds instan to changes in 


liquid level. 

© Models for all types of liquids. 

e Horizontal, vertical, external mountings. 

e Precision engineered for long life operation. 
For full information consult your Level Master 
representative or write directly to: 


Jo-Bell Products, Inc. 
5456 W. 111th St. « Oak Lawn, lll. + Phone GArden 5-0240 


Jo-Bell Products, Inc. 
5456 W. 111th St, Ook Lown, 
Send full information en Level Master and 

same of nearest representative. 


My nome. 


Zone__ State____ 


For more information, turn to Data Service card, circle No. 87 
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Chemical and Rubber Division, Busi- 
ness and Defense Services Administra- 
tion. Taylor is director of marketin 

and purchasing, Food Machinery an 

Chemicals, Chemicals and Plastics 
Division. He comes to the post under 
an arrangement by which industry 
makes the services of key executives 
available for a temporary assignment 
without compensation from the gov- 
ernment. 


Herman R. Thies, general manager, 
Goodyear Tire & Rubber’s Chemical 
Division, has been honored on com- 
pletion of 30 years service with the 
company. Presentation of a service 
award was made during a testimonial 
dinner in Thies’ honor at the end of 
the division’s 1960 sales conference. 
Thies has headed the company’s 
chemical sales operations since the 
division was organized in 1948. He 
joined Goodyear in 1930 as a rubber 
research compounder, and entered the 
sales field in 1942 in connection with 
synthetic rubber. 


C. O. McNeer (r) sales manager Good- 
year Chemical Division, making presen- 
tation of oil portrait from division 
personne! to H. R. Thies. 


Marketing 

Stanley W. Cairns has joined General 
Mills Chemical Division as a sales 
representative. Headquarters are at 
the division’s sales and service office 


in Philadelphia. 


Necrology 

David T. Shaw, 66, manager of At- 
lantic Refining’s Philadelphia refinery 
until his retirement in 1958. He joined 
Atlantic in 1929 as a senior engineer, 
and in 1937 became superintendent 
of the refinery. Shaw took over the 
post of manager in 1952. 


Samuel J. Cohen, 65. He was presi- 
dent, Anderson Refining Co. and 
Enterprise Chemical, and a director 
of Dover Chemical. He was also a 
co-sponsor, a with Georgia Insti- 
tute of Technology, of a research 
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now available .... A.I.CGh.E.’s second 
Computer Program Manual 


. .. describes a program that essentially 
will completely design, including sizing 
the nozzles, a shell-and-tube heat ex- 
changer or cooler, with liquid on both 
the shell and tube sides. It can also be 
used to calculate the pressure drops 
and over-all coefficient in checking an 
existing exchanger for a new service. 
The program uses standard methods. 
The program listing is given for a 
basic 18M 650 computer; however the 
complete description of the calculation 
procedure and the logic diagram in- 
cluded will facilitate its translation for 

use on other computers 
Price: $50. 


CONTENTS 


Description of program 

Diagrammatic flow chart 

Program details and operation 

Notation 

Literature cited 

Deck listing 

Sample problem—new exchanger 

Sample problem—existing ex- 
changer 

Process engineering interpretive 
coding system 


American Institute of Chemical Engineers 
25 West 45 Street 
New York 36, New York 


Please send me copies of the following manuals: 

0 No. 1. Line Sizing ($30) 0 No. 2. Liquid—Liquid Heat 
Exchanger Design ($50) 0 Enclosed is my check for $——— 
(Add 8% for delivery in New York City.) 

0 Please send me the manual(s) checked above for a 10-day free 
examination. I will return it (them) at the end of 10 days, 

or you may bill me. 


Send today for your copy 
of the Liquid—Liquid Heat Ex- 
changer Design Manual. Also 
available is the first A.I.Ch.E. 
Computer Program manual, on 
Line Sizing. 
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New Chem Engineering building 
dedication at Ohio State 


DEDICATION OF THE NEW chemical 
engineering building at Ohio State 
University climaxed the year's ac- 
tivities for the Central Ohio Section 
(J. D. Jackson). Among those taking 
part in the May dedication ceremonies 
were Joseph H. Koffolt, chairman, De- 
partment of Chemical Engineering at 
the University, Jerry McAfee, vice 
president of Gulf Oil and president of 
A.L..Ch.E., and N. G, Fawcett, presi- 
dent of Ohio State University. 
Industry contribution 

The $2.4 million building, the first 
in the University’s planned Engineer- 
ing Center, marks a new industry 
plan, a major development, It is ex- 
pected to be an important example to 
other industries in furthering their 
contributions to chemical engineering 
education. Of the funds raised for 


the building, a sum of $55,000 was 
contributed by industry, partly in cash 
and partly in equipment. The method 
is this: a company refurbishes second 
hand equipment, paying for instru- 
mentation, cleaning, painting, ship- 
ping, and storage, and gives the 
equipment to a Chemical Engineering 
Department. The department has an 
assessor come in, and the company 
deducts the equipment as a gift at the 
amount specified by the assessor. It is 
a low cost way he industrial firms 
to help improve chemical engineering 
departments by using up equipment 
in their store rooms. It is of course an 
invaluable boon to the schools in- 
volved. 

At Ohio State, equipment in the old 
building was dismantled and reas- 
sembled in the new structure by the 
June graduating class at an estimated 


saving to the University of over 
$50,000. In addition to 50 labora- 
tories, thirteen of which are indi- 
vidual labs for up to 35 graduate stu- 
dents, the facilities include a 52 foot 
high operations laboratory. Seventy 
graduate students can be accommo- 
dated in other special laboratories, 
such as mass transfer, kinetic thermo- 
dynamics, etc. 
Banquet 

The Section ended its all-day get 
together with the annual banquet. 
Among the guests were Harry Warner 


Shown at speakers’ table at Central 
Ohio Section annual banquet: Sid Kirk- 
patrick, Jerry McAfee and Joe Koffolt. 


° 


Cambridge Surface Pyrometers are light 
weight, portable instruments — accurate but 
rugged — for measuring temperature of mold 
cavities and flat surfaces drier, calender and 
mill rolls, and plastic batches and extrusions. 
Write for Bulletin 194-SR; 33 illustrations, 
many plastic applications. 

CAMBRIDGE INSTRUMENT CO., INC. 


1617 Graybar Bidg., 420 Lex. Ave., N.Y. 17, N.Y. 


THEY HELP SAVE MONEY AND MAKE BETTER PLASTICS | 


For more information, turn to Data Service card, Circle No. 24 
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AUTOMATION IN 


COLUMN 
CHROMATOGRAPHY 


with the SIGMAMOTOR PUMP 
Vernier Adjustment insures Accuracy at Low Flows 


Various column chromatography metering operations are 
simplified by the use of a peristaltic type constant volume 
pump, such as the Sigmamotor Model T-8. A typical 
installation combines the Sigmamotor pump with solenoid 
actuated valves and timing equipment to deliver elutant 
buffers into ion exchange columns on a reproducible 
schedule. The T-8 pump is equipped with vernier for accu- 
rate flow adjustment. 


Single Sigmamotor units can be provided to handle 1, 2, 
3, or 4 simultaneous pumping operations. Double units are 
available to handle 2, 4, 6, or 8 pumping 
operations at the same 
time. Capacities 
from | cc to 250 
cc/minute are 
obtained by the 
vernier adjustment. 
Complete information 
available on request. 


SIGMAMOTOR Inc. 


20 NORTH MAIN STREET + MIDDLEPORT, NEW YORK 


For more information, turn to Data Service card, circle No. 108 
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resident, B, F. Goodrich Chemical; 


. J. Van Antwerpen; Jerry McAfee, 
and Joe Koffolt. Featured er 
was Sid Kirkpatrick, i vice 


a of McGraw-Hill, who titled 
is speech “Chemical Engineering, 
Onward and Upward.” 
Southwest Louisiana joint conference 
The Annual Technical Conference 
of the Southwest Louisiana Section 
(R. L. Goodkind) was held at Mc- 
Neese State College, Lake Charles, 
and jointly sponsored by the ACS 
local section. Nearly 100 attended the 
16-paper meeting in May. Covered 
were such subjects as: The First 
Seven Years in Ziegler Chemistry, 
Rosin for Paper Size, Product Im- 
through Electrostatic Set- 
tling, Water Well Corrosion and Pro- 
tective Measures (an actual account 
of corrosion in local wells, plus a dis- 
cussion of the material a methods 
used to combat this condition). Also 
taken up were: Monitor Instruments 
(a general discussion of process 
stream analyzers, and chromatography 
in gasoline dye identification) . 
Also meeting 
A forum on chemical engineering 
curricula was held at the Alton-Wood 
River Section (J. G. Huddle) meeting 
in May. Brage Golding, head of the 
Department of Chemical Engineering, 
Purdue U., outlined past and present 
trends in curricula. Selected members 
of the local section presented short 
comments on what ra oem wants for 
the B.S. degree . . . Highlights of IGY 
accomplishments were presented to 
the Southern California (E. F. Ed- 
wards) Section in May. L. H. Adams, 
visiting professor of Geophysics, 
UCLA, discussed some significant IGY 
findings regarding the earth’s core, 
stony mantle, crust, oceans, atmos- 
here, and radiation and magnetic 
ids. Remarkable advances have 
been made in our knowledge of the 
earth’s crust and its radiation fields, 
he said . . . A panel discussion, Mar- 
keting of New Products, was featured 
at the Fairfield County Section (J. 
Witheford) in May. Local industries 
were represented by B. Cormack, 
American Machine and Foundry, J. 
House, Taylor-Reed, and A. M. Swift, 
American Cyanamid, on the panel. . . 
A tour of the State Power Authority 
Project, Lewiston, was taken by West- 
ern New York Section (Reed Garver) 
in June . . . Western Massachusetts 
Section (J. F. Blumenfeld) held its 
Annual Ladies’ Night Dinner-dance 
in June. Speaker was Harold Simon, 
General Aniline and Film, who 
demonstrated textile dyes and colors 
continued on page 162 
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Need Filter Materials NOW? 
ITEMS FOR IMMEDIATE DELIVERY! 


FILPACO 


If you need quality filter materials 
at a savings, specify “FILPACO” 
as so many processing and manu- 
facturing firms in your industry 
are doing. 


Filter paper in complete range of 
grades available . . . samples fur- 
nished for testing or send us your 
materials for testing. Also: filter 
cloth, cotton, wool, felt, glass, 
Orlon, Dynel, Saran, silk, Dacron, 
Polyethylene, Filyon, Nylon and 
others . . . cut and sewn to your 
required sizes and shapes. 


—Your inquiry is invited—— 
FILPACO 


STAINLESS 
STEEL TANKS 


. . « for storage and mixing in 
all styles . . . vertical, horizontal 
and rectangular .. . open or 
closed . . . in stock or to your 


specifications. 
We manufacture an extensive line of filters, filter materials, tanks, mixers and fillers 
FILPACO INDUSTRIES 
THE FILTER PAPER COMPANY 


PORATION * 
4 Furman St. Brooklyn'|, 


For more information, turn to Data Service card, circle No. 111 
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2444 S. Michigan Avenue, Chicago 16, Illinois 


For more informaiton, circle No. 48 


“SCOT” FORGED 
$$ 


MINIMUM 
HARONESS 


GASKETS 


Ask for "SCOT" Gaskets 
at your Supply Store. 

For ring Groove Flanges forged 
from reforging billets in the follow- 
ing materials in stock: Soft Iron, 
Copper, Inconel, Monel, 
Nickel; 11/4 Cr Mo., Cr 1 Mo., 
9 Cr | Mo. 304, 310, 316, 321, 347, 
405, 410, 430, 502, 304L, 31/6L, 
Nickel L, Kel F, Teflon. 

Machined in all A.P.1.—A.S.A. 
Special sizes and other type, Includ- 
ing BX. 


SOUTHERN CALIFORNIA <—~, ¢ 
OIL TOOL COMPANY <> 

8220 Atlantic Boulevard ‘ 
P. 0. Box 30, Bell, Califorma 


local sections 
from page 161 


. . . Arthur May, professor of history 
at the U. of Rochester, addressed the 
Rochester Section (Robert L. Cramer) 
in May. Subject: Behind the Iron 
Curtain . . . Systems engineering was 
the South Texas Section (G. H. Cum- 
topic in Jurie. Edward P. 

us, director, systems engineering, 


in Du Pont’s Engineering Service Di- 
vision, was the speaker. He dealt 
mainly with the systems engineering 
eg to profits in the chemical 

ustry . . . In June, Detroit Section 
members took a trip around the Inter- 
national Salt Mine located underneath 
the city . . . The Southwest Washing- 
ton Section (J. C. Tooley) took a trip 
through Becco Chemical where they 
viewed Becco’s electrolysis method of 


producing hydrogen peroxide. 


A sulfuric acid plant started up in 
Manitoba, Canada, by Border Chemi- 
cal, is producing above its 50 ton per 
day rated capacity. Presently r- 
ating with Canadian sulfur, the plant 
will be converted to process sulfur 
dioxide gas from the roasting of New 
Manitoba Mining and Smelting Co.’s 
sulfide concentrates. 


A Houdriformer catalytic reforming 
unit and hydrodesulfurization unit 
will be constructed in Mizushima, 
Japan, by Nippon Mining. One of the 
largest catalytic reformers in Japan, 
the Houdriformer will process 6000 
bbl./day of desulfurized petroleum 
naphtha. The remaining 2000 bbl./ 
day from the desulfurizer>will be used 
for jet fuel blending and specialty 
naphthas. 


Two overseas subsidiaries formed by 
Dow Corning, are Dow Corning, 
A.G., Basel, Switzerland, and Dow 
Corning International S.A. of Panama. 
The Basel company will have a paid- 
in capital of 2 million Swiss francs 
(about $460,000). It will finance and 
manage certain overseas interests of 
Dow Corning, but will not engage in 
manufacturing operations in Switzer- 
land. 


Universal Oil Products has acquired 
a controlling interest in The Trubek 
Laboratories, East Rutherford, New 
Jersey, specialty chemical manufac- 
turers. No exchange of stock was in- 
volved in the transaction. Payment by 
UOP will be about $6 million, with 
100 percent ownership within two 
years. 


THE 


FOR ING: 
FULL CONE—HOLLOW CONE—FLAT SPRAY 
Spraco has the most complete line of nozzles available wer Chemical 
anywhere — IN STOCK. Capacities range from % pint /min. Powders 
to 4000 gal. /min. Bronze, cast iron, and stainless steel. ° cee 
hemicals 


Write for our nozzle catalog. 


SPRAY ENGINEERING CO., 132 Cambridge St., Burlington, Mass. 


® Materials for the 


HOLLOW CONE 


@ Materials for 
Chemical 
Processing Plants | 

© Sweeping 
Compounds 

@ Pharmaceuticals 

Fertilizers 


Plastics Industry | 


For more information, turn to Data Service card, circle No. 43 
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FOR ABSOLUTE 
LABORATORY 
eee 


IS STILL THE LEADER 


For more information, 
CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 9) 


A uniform mix is assured time after 
time, no matter how complicated 
the formula, and with laboratory 
exactness. If the formula is right 


\ —the MARION MIXER will mix it 
4 


with complete accuracy. 


) THE EXCLUSIVE MARION MIXING 
and BLENDING ACTION will handle 
any type of chemical materials 
and give a top quality mixed pro- 


| duct at less cost. 
Send Today For Free Descriptive Literature 


RAPIDS MACHINERY COMPANY 
875 11th Street Marion, lowa 


turn to Data Service card, circle No. 97 


¥ 
> 
><)" 
: 
= SPRAY 


Spray Nozzle 
type 


materials 


brass, stainiess steel, 

lead, hard rubber, hardened 
steel, tungsten carbide 

and many others. 


performance 


uniform distribution with 
spray angle, capacity, 
impact and atomization to 
your specifications. 


{o improve every spraying operation 


Improve performance, lower spraying 
costs with Spraying Systems spray 
nozzles. Prompt delivery. For complete 
information write for Catalog 24. 


SPRAYING SYSTEMS CO. 


$284 RANDOLPH ST. * BELLWOOD, ILL. 


ADVANCED SPRAY NOZZLE DESIGN FOR NEW 
DIMENSIONS IN CONTROL AND PERFORMANCE 


choice of 
over 12,000 
basic designs 


VERTICAL, CONTINUOUS 


TURBO DRYER® 


FOR PRODUCTS THAT ARE- 
© Heat Sensitive 

® Fragile 

Decomposable 

® Dusty 

® Pungent 

® Harmful 


® Cooling 

Desolventising 

Vaporizing 

Subliming 

® Solid gas reacting 


The Wyssmont Co. has solved many difficult problems. 
Unique Testing Facilities. 
Available both, for Indoor or Outdoor Use. 
Packaged units up to 360 sq. ft. net. 
Field units up to 18,000 sq. ft. net. 


YSSMONT CO., INC. 


DRYING & PROCESS ENGINEERS 
27-04 F Bridge Plaza South, Long Island City 1, N. Y. 


Representatives in principal cities 
in Greet Britain: Sturtevant Engineering Co., Lid., London EC4 


0 


For more information, turn to Data Service card, Circle No. 44 
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For more information, turn to Data Service card, Circle No. 40 


KUNKLE GAUGES 


FOR PROCESS & POWER INSTRUMENTATION 


> 


KUNKLE GAUGES 


Complete, broad range line makes gauge application- 
specification easy with assured results backed by 50 yeors 
of gauge manufacturing experience. 


your copy 


BIN-DICATOR® PAYS FOR ITSELF 
FIRST TIME IT PREVENTS BIN 
OVERFLOW, CONVEYOR CLOG, 
ELEVATOR CHOKE-UP, MACHINERY 


DAMAGE, REPAIR SHUT-DOWN 


If you handle bulk material you probably need Bin- 
Dicators. The nominal cost of this protection and auto- 
matic control makes it the lowest-cost modernization 
you can buy. Available with Explosion-Proof Switch. 


THE BIN-DICATOR CO. Wile ter 


catalog BOD-15 or call 
13946-H Kercheval + Detroit 15, Mich. VAlley 2-6952 
WE SELL DIRECT + PHONE ORDERS COLLECT 


For more information, turn to Data Service card, circle No. 31 
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if For more information, turn to Data Service card, Circle No. 30 | 
| 
| 

| 1s | SHOWING NEW 

or 3% ,.900 AND SPEC. | 

bores AVAILABLE | < 4 

By the makers of dependable Kunkle Valves 

KUNKLE VALVE CO. FT. WAYNE, IND. 
OUTSTANDING | 

= 

| 


i —=“CLASSIFIED SECTION 
i ; Address Replies to Box Number care of: Cc H E M | CA L 
CHEMICAL ENGINEERING PROGRESS E N G N E 


25 West 45th Street 
New York 36, New York 


SITUATIONS OPEN Research Section Head 


Ph.D. in chemical engineer- 
ing with a minimum of 5 
years experience in re- 
search and pilot plant 
operations. 


UNUSUAL 
UNUSUAL for CHEMICAL 


propiems ENGINEERS 


The following professionally challenging positions are o} at 
the RESEARCH AND LOPMENT ISION, CON IDA- 
TION COAL COMPANY. 
Study of fundamentals of mixed phase flow problems (solid-liquid). 
Applied research and development of long distance COAL PIPELINES. 
This new method of energy transfer presents a great variety of chal- 
lenges to the engineer who likes to contribute to problems of 
national significance. 
Study of the mechanism and economics of FORMCOKING char 
obtained from the continuous, fluidized bed LOW TEMPERATURE 
CARBONIZATION of coal process. The success of this project would 
have a vital impact on the steel and coal industries. 


Process research on CONVERSION OF COAL to gases and liquids; 
bench scale and pilot plant operation. This is a major long-range 
project which offers unusual opportunity to the creative engineer in 
all phases of Chemical Engineering. 


LOCATION: SUBURBAN PITTSBURGH 
Research Center located near excellent subur- 
ban residential communities within easy reach 
of large metropolitan area. 

Liberal benefit plans including annuity and 
stock plans, life insurance, tuition refund, etc. 


Research Engineers 


Several MS or BS chemical 
engineers with 0-5 years 
experience are needed to 
fill challenging research 
positions in our Western 
locations. Unit operations 
or pilot plant background 
desirable but not essential. 


Please send resume to 
MR. B. L. CHANDLER 
AMERICAN POTASH & 
CHEMICAL CORP. 


3000 WEST 6TH STREET 
LOS ANGELES 54, CALIF. 


—— 
DESIGN ENGINEER | 


Seeking a mechanical engineer 
for design engineering position. 
Previous experience in design 
of high pressure or related 
equipment helpful but not neces- 
sary. Six to ten years previous 
experience desirable. Training 
program available to meet re- 


G | N E E R S quirements of position. 


Send resume of your education, 
Mechanical, Chemical and Extractive Metallurgical en- 


Send resume io: 


William F. Saalbach 


CONSOLIDATION COAL COMPANY 


RESEARCH AND DEVELOPMENT DIVISION LIBRARY, PENNSYLVANIA 


E 


experience, and salary require- 


$ gineers with outstanding qualifications to fill production, ments tos 

: development and engineering positions in processing Autoclave Engineers, Inc. 

plants located at Rifle and Uravan, Colorado. Sted 

$ Send resume and copy of college transcript to: 

e Att: D. D. Frederick, Chief Engineer 

UNION CARBIDE NUCLEAR COMPANY 

: Division of Union Carbide Corporation 

4 P. O. BOX 1049 PREFER CHEMICAL ENGINEERING 
ERAL 


CHEMICAL COMPANY AND/OR MA- 
JOR ENGINEER-CONTRACTOR SERV- 
ING THESE INDUSTRIES. FAMILIAR- 
ITY WITH MANAGEMENT PERSONNEL 


IN SUCH INDUSTRIES ESSENTIAL. 
SENIOR PROCESS ENGINEER, degree PLASTICS MAN—Chem. or Chem-Ener. POSITION INVOLVES DEVELOPMENT 
gy Rng a. — Degree. Will assist in all plastics opera- OF NEW BUSINESS IN FIELD OP 
in or tions. Thorough knowledge of poiyethy- DIGITAL COMPUTER CONTROL OF 
ce. lene, P.V.C., and nylon electrical in- 

jutstan 4 su- sulating compounds and their extrusion PROCESSES UTILIZING ADVANCED 
perviscty men. necessary. Design work on extrusion TECHNIQUES AND EQUIPMENT. 
Travel approximately 25% away from equipment. Opportunity for travel. 

Home Office. SGalary—about $12,000 Growth company. Salary open. Box 7-9. 
year. Headquarters, West Coast. Box 6-9. x 3 9 
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PLANT ENGINEE 


P.V.C. Resin pro- 
ducer in Metropolitan N.Y. area, 
has opening for MECHANICAL 
or CHEMICAL ENGINEER to 
head up all maintenance, con- 
struction and engineering de- 
velopment. 4 to 8 years experi- 
ence required. Excellent oppor- 
tunity for Man with ideas, initia- 
tive and drive to become Plant 
Superintendent. Send complete 
resume and salary requirements. 
1782, 125 W. 41st St., 


TECHNICAL DIRECTOR 
NEEDED 


Southern firm in ollseed processing. agri- 
cultural chemicals and fertilizers needs 
well-educated, experienced technical di- 
rector. Engineering degree desirable. 
Salary commensurate with ability. Small 
town near city. 

Write, giving educational background. 
experience, age, family status and pic- 
ture. 


Write BOX 2-9, 
in care of this publication. 


SITUATIONS WANTED 
A.l.Ch.E. Members 


CHEMICAL ENGINEER—BS., 1958, Missouri 
School of Mines, Member AX; presently in 


U.S. Army working as Project Engineer at 
Redstone Arsenal; 25, married, 1 child; pre- 
fer St. Louis area; available November 9, 
1960. Box 8-9. 


CHEMICAL ENGINEER-TECHNICAL WRITER 
—Age 34, BS., M.S. Ten years’ experience, 
chemical, electronics and explosives indus- 
tries. Experienced as Research Process En- 
gineer and Senior Supervisor. Business 
Orientated—desire position as project man- 
ager oF management assistant. Box 9-9. 


ENGINEERING SUPERVISOR—M.S.Ch.E. 
Twenty years’ experience in design, con- 
struction and maintenance with major pe- 
troleum refiner. Desire Position 
in engineering man com- 
pany. Box 10-9. 


CHEMICAL ENGINEER-—B.Ch.E., plus gradu- 
ate credits. age 28, with 2% years of 
electro-chemical and some electronics experi- 
ence; seeks position where hard work and 
intelligence can be utilized. Box 11-9. 


CHEMICAL ENGINEER—BS.ChE., P.E. Nine 
years’ diversified experience in refining. 
Process engineering, economic evaluations, 
and process design. Desire responsible posi- 

x 12-9. 


CHEMICAL ENGINEER—M.ChE., 1946. 36, 
family. Varied experience in production and 
R & D has proven practical nature, me- 
chanical aptitude and penchant for trouble- 
shooting. Desires opportunity in Technical 
Service (installation, start-up, training, 
troubleshooting). Southeastern location pre- 
ferred, others considered. Box 13-9. 


SITUATIONS OPEN 


CHEMISTS 
CHEMICAL ENGINEERS 


PLANT STAFF ENGINEERS 


CALLERY CHEMICAL COMPANY has been awarded a $9 Mil- 
lion Air Force contract to produce high energy fuel. Imme- 
diate openings are available in our ultra-modern government 
owned facilities in Muskogee, Oklahoma, heart of Oklahoma’s 
vacation and resort area. 


SUPERVISORY-ANALYTICAL CHEMISTS 


Requirements: B.S., B.A., or M.S. Degree. Three to ten years 
experience in control laboratories. Experience in supervision 
is required. Mass Spec, gas chromatograph, infra-red, and 
ultra-violet spectrophotometer experience would be helpful. 


SENIOR CHEMICAL-PROCESS ENGINEERS 


Requirements: B.S., B.A., or M.S. Degree. Five to ten years 
experience in technical assistance and startup of new units, 
process trouble shooting, process engineering studies, re- 
design and calculations. 


PLANT STAFF ENGINEERS 
Requirements: B.S. Degree, minimum of five years experi- 
ence in project engineering work in a chemical or a petro- 
chemical production plant. Responsibilities will include 
design of plant modifications, major maintenance problems, 
equipment specifications, layout and other related engineer- 
ing functions. Prefer M.E. degree. 


Send resume to . 
Personnel Manager 
CALLERY CHEMICAL COMPANY 
P. O. BOX 1452 
MUSKOGEE, OKLAHOMA 


CHEMICAL ENGINEER—Extensive research, 
development background. Ph.D. Application 
of low-temperature, thermodynamics, radio- 
isotopes. Desires research-development posi- 
tion of increased responsibilities and future. 
Publications, patents. Box 14-9. 


CHEMICAL ENGINEER—B.Ch.E. Age 33. Nine 
years’ varied experience in process design, 
economic evaluation, R & D in oll & 
chemical industries. Extensive catalytic proc- 
ess background. Desire responsibile senior 
process position in western Pa. area with 
progressive organization. Box 15-9. 


CHEMICAL ENGINEER—B.S.. MS. Age 39. 
Fourteen years’ diversified experience in 
plastics and chemical product::n manage- 
ment. U.S. and overseas. Orienved to large 
and small scale operations. Desire challeng- 
ing opportunity = West Coast or in foreign 
residence. Box 16- 


(continued . on page 166) 


CHEMICAL ENGINEER | WANTED: Chemical En- 
Tefion*—experi ne 1 engineer | gineers for process appli- 
by manufacturer of cation and sales of centrif- 
industrial hose, fittings, related prod- ugal solvent extractors in 

| U. S. and abroad. Excel- 


ucts. Attractive New England location. 
Excellent laboratory and testing facili- 
lent opportunity for high- 


ties. Growth situation with company 
projecting extensive use of Teflon* in 
future. Successful candidate probably 


“snd if enxicus to nl dyeamic || | || Caliber, ambitious individ- 
Soot handled in compiere || | || Uals only. Podbielniak, Inc., 
341 E. Ohio St., Chicago 11, 
* duPont trademark | I llinois. 
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SITUATIONS WANTED 
A.I.Ch.E. Members 


(continued from page 165) 


CHEMICAL ENGINEER—Age 24, family. 
B.8.Ch.E. 1958 graduate, upper quarter aca- 
demic standing. Presently in Natural Gas 
Industry. Desire career position in produc- 
tion supervision. Appalachian area or South- 
ern location preferred. Box 17-9. 


CHEMICAL ENGINEER— BS.ChE. ! Age 48. 48. De- 
sires responsible position in engineering or 
plant management. Nineteen years’ experi- 
ence including production and all phases of 
engineering in the chemical processing of 
fine organic chemicals. Box 18-9. 


Unusual and important opportunity for 


CHEMICAL PROCESS 
INSTRUMENTATION 
ENGINEER 


INDIAN ‘CITIZEN—Master's in Chemical En- 
gineering from University of Michigan and 
with over two years of diversified U.S. ex- 
perience seeks a senior and challenging posi- 
tion Me an American affiliate in India. 
Box 19-9. 


CHEMICAL ENGINEER—With over 20 years’ 
experience in organic chemicals technology, 
including operations, process and project 
engineering, cost analysis, etc. Excellent ad- 
ministrative record. Interested in manage- 
ment opportunity to more fully utilize capa- 
bilities. Box 20-9. 


CHEMICAL ENGINEER—Ph.D. 1951, age 35. 
Eight years” polymer and petrochemical 
process dev ic evaluation, 
and start-up. Seven a applied mass and 
heat transfer research. Seeks challenging 
ee in petrochemicals or polymers. Box 


REFINERY MANAGER-—Or assistant 
manager available for domestic or foreign 
assignment. Experience in large and medium 
sized refineries with manufacture of all 
types fuels and lubes. Age 43. Box 22-9. 


This is a Senior position involving creative design tech- 
niques in an unusual area of research and development in 
the electro-chemical energy conversion field. 

Mechanical, electronic orchemicalengineering background 
required, with 3 to 10 years’ experience in chemical or pilot 
process instrumentation and automation. Applications are 
desired from those engineers with a proven record of accom- 
plishments in this field. Please write to Mr. R. C. Birdsall, 
Lockheed Missiles and Space Division,Dept.1-105, 962 West 
El Camino Real, Sunnyvale, California. 

U.S. citizenship or existing Department of Defense indus- 
trial security clearance required. 


Lockheed 


MISSILES AND SPACE DIVISION 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA - HAWAII 


NON-MEMBER 


CHEMICAL ENGINEER—B.S., 1958, Washinge- 
ton University, St. Louis, Mo. Married, 24, 
U. S. Army. Working in Non-destructive Test 
Section at Redstone Arsenal. ETS February 
2, 1961. Prefer St. Louis, Mo. area. Box 23-9. 


CHEMICAL ENGINEER—M.Sc., 1947. Strong 
mathematics background, equipment de- 
velopment, calculations, economic studies, 
Process evaluation, statistics; film forming 


and coating, cosmetics quality control, com- 
puter experience. Location New York City. 
4 | has openings for Pairfleld, Westchester. Box 24-9. 


CHEMICAL | NMA Chemical Engineers: SITUATIONS OPEN 


E N GINE E R q — with knowledge and interest in Chemical Engineers, Applied Physicists 
and mathematical programming ciates. $325 per month for pre-doc- 

Continued growth and expansion — to work in an operations research ee 

of and group which formulates and Professor J. c. ow 

n ns’ 
ion am urgent demand | | solves signifiant management 
our Nitro, W. Va. production decision and operating problems, 


facility. using IBM-704 
ence who are searching for a real- or Newtonian fluid mechanics 
istic opportunity to tackle chal- theory 
lenging process problems in plant — to work as engineering special- 
operations and to provide technical ists in developing of new tech- : 
aid to production. | nology, design methods, and : Chemical 
Qualified candidates may arrange techniques; and serve as consult- : 
a convenient interview their ants to research, engineering, 
local areas or at the plant by sub- | and production personnel. SALESM EN 
mitting a brief resume including 
salary requirements to Mr. E. F ‘ Excellent opportunities in several 
Eckert, Process Superintendent. Work is at company headquarters, pennant areas for qualified Snag 
suburban St. Louis County. represent a diversified, internationally 
known corporation. 
& CHEMICAL CORPORATION 
Ni Ww Engineering Department through the continuing 
ization. Please write comple e- 
itro, West Virginia Research & Engineering Division including re- 


Monsanto Chemical Company quirements. Box 5-9. 
800 N. Lindbergh Bivd. : 
St. Lovis 66, Missouri 
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SITUATIONS OPEN 


RESEARCH 
ON 
NATURAL GAS 
PROCESSING 


Highly creative BS or MS with 
strong background in thermo- 
dynamics and physical chem- 
istry for development of new 
and improved methods of proc- 
essing natural gas. 

Excellent opportunity for pro- 
fessional development in a 
stimulating environment where 
advancement is provided on a 
merit basis for careers in 
science, technology or adminis- 
tration with equivalent levels 
of remuneration. 

The laboratories are located in 
pleasant country surroundings 
about 50 miles northwest of 
downtown Chicago. 


Please send resume to 
Mr. D. M. Dawes 


The Pure Oil Co. 
Research Center 
BOX 438 
CRYSTAL LAKE, ILLINOIS 


PROFESSIONAL 


SERVICES 


ARTHUR ROSE 
SEPARATION AND PURIFICATION 
Applied Science Laboratories, Inc. 


ADams 8-0221 
140 N. Barnard St., State College, Pa. 


YOUR PROFESSIONAL SERVICE 


listed here— 
monthly, $20 per inch 


Opportunities available in Production 
Engineering for graduate Chemical 
Engineers with 3-10 years experience 
in project work. Experience in com- 
pressed gases or low temperature 
desirable. 

Positions involve all phases of Project 
Engineering from economic studies 
through equipment procurement, in- 
stallation and operations start up and 
offer opportunities for advancement to 
management in production or engi- 
neering. Some travel required. 
Resumes submitted will receive our 
prompt attention and will be main- 
tained in confidence. 


Personnel Department 


LIQUID CARBONIC DIVISION 
GENERAL DYNAMICS CORPORATION 
135 South LaSalle Street 


CEP REACHES 
more than 24,000 
Chemical Engineers 


RESERVE SPACE 


in October CEP 
closing September 20 


CORROSION ENGINEER—N. Y. City; 
Part time; consultation and contact 
work, corrosion resistant tubular prod- 
ucts. BOX 


POLYESTER CONSULTANT WANTED. 
EXPERIENCED IN BOTH FORMULA- 
TION AND PRODUCT USE. STATE 
BACKGROUND AND EXPERIENCE. 
BOX 1-9. 


Placement Bureaus 


CHEMICAL ENGINEERS 


-winning 
r chemical engineers i 
ree DESIGN PILOT PLANT 
ROCESS @ PRODUCTION 
Free! yes for “Chem Engr Career Scope". 
For confidential ACTION write or phone! 
Digby 9-3800 


PERSONNEL AGENCY, inc. 
180 BROADWAY NEW YORK 34, N.Y 
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Classified . 
EQUIPMENT “SECT 1ON 


FIRST CLASS EQUIPMENT 
FROM YOUR FIRST SOURCE 


FATTY ACID SYSTEM 


Includes Ni-Resist Still Pots, Monel and 
Steel Tanks, Stainless Heat Exchangers, 
Condensers, Receivers, etc. 


9 Devine Vacuum Chamber Dryers. 
Louisville MONEL Rotary Steam Tube 
Dryer; 54” x 35’ 

Struthers Wells STAINLESS Drum 
Dryers; 5’ x 4’ and 5’ x v4 

2 MONEL Reactors, Gal. with 
Turbine Agts. Jktd. ASME 
NICKEL Clad Reactor; 7’ x 11’6” 
Struthers Wells Type 316 S/S 2000 
Gal. Jktd. Agtd. Reactors 

STAINLESS Vac. Still 755 Gal. 
Lancaster STAINLESS Lined Rot. Re- 
actor; Jktd. 50” x 17°4” 

2 Stainiess Lined $1008 Gal. Pres- 
sure Tanks; 10’ x 

STAINLESS Dbi. Arm Vac. Mixer; 150 
Gal.; cored Blades; 40 HP 

2 Lehmann Ama ry S/S Lined; 
32” x 44” x 36”; S/S Arm 
Patterson-Kelle STAINLESS Twin Shell 
Bienders; 30-1 Cu. ft. 

Oliver Dorrco NICKEL Rot. Vac. Filter; 
6 x 3’; NICKEL access. 

Oliver Precoat Pressure Filter STAIN- 
LESS STEEL 5’3” x 8 

Cliver Precoat dF Filter MONEL 
3’ x 2’; 18 sq. ft. surface 

Sperry NICKEL and NI-RESIST Filter 
Presses; 12” x 12” 

STAINLESS CENTRIFUGES from 12” 
to 60”; all types in Stock 

Mikro STAINLESS Pulverizers No. 2 
Fitzpatrick S/S Comminutators Mode! 
D 7% HP; Model K 20 HP 


FIRST MACHINERY CORP. 


209-289 TENTH STREET 
BROOKLYN 15, NEW YORK 
STerling 8-4672 


IN STOCK 


2—Davenport 8’ x 60’ welded rot. dryers. 
1—Buflovak 700 sq. ft. single effect forced 
circ. evap., 04 SS. 
1—Buflovak 5° x 30° T3116 SS rotary 
vacuum dryer, ASME. 
1—-Struthers-Wells 3500 gal. T316 SS jktd. 
reactor, 40/20 HP agit. 
1—17,650 gal. T316 SS horiz. tank. 
30—Shnarples #AS-16V Inconel Centrifugals 
1—Allis-Chal. 7’ x 50’ rotary dryer, %”. 
1—Bufiovak 42” x 120” double drum dryer, 
ASME 125% drums—atm 
1—Niagara #510-28. T316 SS filter. 
1—Oliver 5’ 3” x 8’ precoat rotary vacu- 
um filter, UNUSED 
1—Buflovak 5’ x 12’ single drum vacuum 
dryer—UNUSED. 
1—Struthers-Wells 630 sq. ft. T316 85 
single-effect evap. 
1—1960 sq. ft. T316 SS exchanger. 


PERRY cor. 


1427 N. Sixth St., Phila. 22, Pa. 
POplar 3-3505 
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New York 
8 West 40th St. 


These items cre listings of the Engineering 
Societies Personnel Service, Inc. This Service, 
which cooperates with the national societies of 
Chemical, Civil, Electrical, Mechanical, Mining, 
Metallurgical and Petroleum Engineers, is avail- 
able to all engi b and 
bers, and is op done nproft basis. if 
you are interested in any of these listings, and 
are not registered, you may apply by letter or 
resume and mail to the office nearest your 
place of residence, with the understanding that 
should you secure a position as a result of 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE, 


Chicago 
29 East Madison St. 


ING. 
(Agency 


San Francisco 
57 Post St. 


these listings you will pay the regular employ- 
ment fee of 60% of the first month's salary if 
@ non-member, or 50% if a member. Also, 
that you will agree to sign our placement fee 
agreement which will be mailed to you imme- 
diately, by ovr office, after receiving your 
application. In sending applications be sure 
to list the key and job number. 

When making application for a position 
include eight cents in stamps for forwarding 
application to the employer and for returning 
when possible. 


A weekly bulletin of engineering positions open is available at a subscription 
rate of $4.50 per quarter or $14 per annum, payable in advance. 


Positions Available 
New York Office 


CENTRIFUGE ENGINEERS, graduate chem- 
ical or mechanical, with 10 to 12 years’ ex- 
perience with process equipment for respon- 
sible positions in: (a) Technical coordination; 
3 to 5 years’ technical experience with cen- 
trifuges required. Knowledge of German; 
reasonable freedom to trevel. Will work closely 
with testing, production, sales and customers 
on engineering and related matters. (b) Sales 
coordination; 3 to 5 years’ experience in sell- 
ing centrifuges to industry; administrative 
ability; reasonable freedom to travel required. 
Will work with salesmen on major customer 
calls, provide training in selling and product 
applications, do related administrative assign- 
ments. Company may t 
fees. Headquarters, upstate New York, W-9447. 


CHEMICAL SUPERVISOR, degree in chemi- 
cal engineering or chemistry, with business 
administration courses, to cooperate with lab- 
oratory and pilot plant in the design and 
engineering of new chemical processes. Will 
assist in supervision of general plant mainte- 
nance, Should have 5 to 10 years’ related ex- 
perience. Location, New Jersey. W-9445. 


CHEMICAL ENGINEERS for technical (pro- 
duction) control; recent graduates preferred, 
for manufacturing/production, technical con- 
trol work in all phases of pulp, paper and 
paper product manufacturing. Also similar 
activities in new products such as poly- 
urathane foam, polystyrene containers and 
others. Salaries, from $6600 a year depending 
upon experience. Locations: Maine, Michigan 
and Penna. W-9436. 


PATENT ATTORNEY, LLB, with B.S. in 
chemical engineering or chemistry, with 3 to 
5 years’ experience in patent solicitation, to 
work as chemical patent attorney. Patent ex- 
amining experience in U. S. Patent Office de- 
sirable. Will not consider a trainee. Salary, 
$10-$15,000 a year. Company will pay place- 
ment fee and relocation expenses. Location, 
Conn. W-9434. 


CHEMICAL ENGINEER, Sales, to cover 
northern N. J., eastern N. J. and southern 
Connecticut, for the sale of mixing and grind- 
ing equipment for chemical and food proc- 
essors. Salary, $10-$12,000 a year plus com- 
mission, car and expenses. Headquarters. 
Newark, N. J. W-9423. 


CHEMICAL ENGINEER, degree in chemical 
engineering preferred, to work in laboratory 
of large manufacturer of plated die cast and 
metal stamped automobile accessory parts. 
Will assist in developing new techniques and 
processes in the electro-plating of metal parts 
and in the practical application of these tech- 
niques. Location, upstate N. YY. W-9417. 

PAPER TECHNICAL SERVICE ENGINEER, 
graduate chemical. for lab and customer serv- 
ice assignment. Five to 10 years’ experience 
in paper or paper chemistry. Salary, $8400- 
$9600 a year plus or minus. Location, north- 
ern N. J. W-9390(a). 

EQUIPMENT CHEMICAL ENGINEER, 
B.Ch.E., B.M.E. or equivalent, with at least 
3 years’ experience in position related to 


process equipment design, evaluation, or selec- 
tion, with either vendor or user. Duties will 
include application engineering and develop- 
ment, sales coordination and planning, some 
technical sales calls. Salary commensurate 
by | experience. Location, Rhode Island. 


CHEMICAL ENGINEER with process equip- 
ment plant experience for safety engineering 
work (valves, pumps—petrochemical process- 
ing). Salary, $11-$12,000 a year. Location, 
Texas. W-9384. 


CHEMICAL ENGINEERS CHEMISTS. 
(a) Research Engineer, Ph.D. 1 engi- 


CHEMICAL ENGINEERS (a) Production 
T, graduate, for activated carbon divi- 
sion, with a minimum of three years in & 
chemical process industry; process studies 
leading to methods improvement; major engi- 
neering functions such as plant layout, design, 
equipment specifications. materia! rcees, 
etc.; some experience in handling of solid 
materials by means of conveyors, elevators. 
screws, airslides, etc., high temperature proc- 
essing equipment, etc. Will investigate and 
solve engineering problems; analyze equip- 
ment failures; assist maintenance in solution 
of problems, etc. Salary, $7200 a year. (b) 
Manufacturing Engineer, Industrial Chemical 
Division, graduate, with 3 to 10 years’ experi- 
ence in production or process improvement in 
chemical plant or oi] refinery. Pilot plant ex- 
perience acceptable. Duties will include con- 
tinuing study of existing chemical production 
processes for purpose of recommending im- 
provements to increase profits through reduc- 
tion of manufacturing cost, etc. Salary, 
$7800-$11,400 a year. (c) Assistant Supervisor. 
Industrial Chemicals Division, graduate, with 
5 or more years’ experience in production of 
organic chemicals. Oxidation experience pre- 
ferred but will train. Will supervise shift 
foremen, direct operating activities of pliant. 
plan shutdowns, review plant conditions and 
correct operating conditions to attain best 
yield and production. Salary, $9600-$10,800 a 
year. Location. western Penna. W-9363. 


San Francisco Office 


CHEMICAL ENGINEER, graduate, with ex- 
perience in field of explosive propellants and 
in possibly electromechanical devices using 
these. Involves analysis, development testing. 
evaluation. Test instrumentation experience 
helpful. aust be U. 8. citizen. Salary open, 
plus stock. San Fr Peninsula. 
8j-5484. 


RESEARCH ENGINEERS, BS. MS. or 
Ph.D. in Ch.E., none to 5 years’ experience 
in unit and/or pilot plant operations. U. S. 
citizens. Salary open. Locations, Los Angeles 
or Las Vegas areas. 5j-5481. 


TECHNICAL ASSISTANT, chemical engineer 
or physicist, 25-32, with recent experience in 
devel t and production of plastic films 


neering or chemistry in chem- 
ical engineering with 5 years’ work in fields 
of combustion engineering, chemical process- 
ing, etc. Some background in fuel technology, 
combustion (not nuclear) required. Duties will 
include studies in theory and practice of 
carbon activation, design and supervision of 
laboratory and pilot scale units and checking 
out theories through production plant studies. 
Location, Penna. (b) Research Chemists, B.S. 
in chemistry or chemical engineering, with 
none to 3 years’ experience. Duties will in- 
clude study of methods of preparation and 
application of active carbon in chemical, 
pharmaceutical and municipal water fields. 
Advancement will be toward a position in in- 
panna] _ chemical sales division or @ more 

iti within research division. 
2 openings in Penna; 1 opening 
in Til. after training. W-9374. 


CHEMICAL ENGINEERS AND CHEMISTS 
for research. Desire research proven organic 
or physical organic men to work in areas of 
papermaking resin synthesis, wax and poly- 
mer coatings, new products research, pulping, 
new processes for raw materials source, waste 
product research and high polymer research. 
Salaries open. Location, Penna. W-9370. 


ENGINEERS (a) Market Analyst, degree in 
chemistry or chemical engineering, with addi- 
tional work in economics and marketing help- 
ful, with 1 to 5 years’ experience in market 
research, sales or development of industrial 
chemicals desirable. Primary function will be 
collection and evaluation of market data on 
current and proposed company products. Will 
involve literature surveys, field calls on chem- 
ical consumers, statistical analysis and chart. 
ing, etc. Salary $6000-$9000 a year. (b) Sales 
Trainee, Industrial Chemicals Division, degree 
in chemistry or chemical engineering, recent 
graduate considered. After training program 
(1 to 2 years) will be assigned to sales ter- 
ritory in some part of the country. Salary, 
Ag year plus. Location, western Penna. 


PRODUCTION SUPERVISOR, graduate 
chemical or mechanical engineer, with a mini- 
mum of 5 years’ experience in process engi- 
neering or equivalent, with some first or sec- 
ond level production supervisory experience. 
Will be responsible for small plant production 
operation; will supervise shift foremen end 
operating crew of 25-35 men. Salary $8400- 
$12,000 a year. Location, South. W-9364(b). 


and polyethelene. Also able to participate in 
manufacturing quality control work in plas- 
tics. Must be a fact finder and interpreter 
type. Able to make written and oral reports. 
Salary, $6300 a year upwards depending upon 
—— Location, San Prancisco East Bay. 


INSTRUMENT ENGINEER, B.S. in chem- 
ical, electrical or mechanical engineering. 
with 3 to 7 years’ experience in refinery or 
chemical plant instrumentation, to engineer 
systems, write specifications for basic instru- 
ments, control systems, safety interlocks and 
— systems for refineries and chemical 

. Bome experience in atomic energy 
held helpful. Salary, $6660-$ @ year. Must 
be U. 6. citizens. Apply by letter. Location, 
Southern California. 8)-5445-R. 


SALES ENGINEER, chemical, electrical or 
hanical graduat 29.35, with a minimum 
of five years’ sales or process plant experi- 
ence; to provide technical assistance to clients 
and promote sale of instrumentation (elec- 
trical, pneumatic, mechanical); to provide for 
control, actuators, direct reading or recording 
instrumentation for temperature, pressure, 
rate of flow, etc. in process plants (chemical. 
petroleum, petro-chemical, foods, etc.). For 
manufacturer's district office. Salary, $7200 
@® year and up plus company car and fringe 
benefits. Territory, Northwest area. Head- 
quarters, Los Angeles, California. Sj-5430-R. 


CHEMICAL ENGINEER, BS. or MS. in 
.. with experience in coal] research neces- 
sary. Work under chief chemical engineer in 
research with major emphasis on coal re- 
search. Evaluate coal deposits under investiga- 
tion and explore by-product possibilities. Par- 
ticipate in other research and evaluate in co- 
operation with industries and steam and 
nuclear development. Salary, $9000-$10,000 a 
year depending upon experience. For utility. 
Location, Pacific Northwest. 8j-5418. 


RESEARCH, Physicist. Chemist. B.S. pre- 
ferred, under 30. Research and development 
oriented, creative, mechanically inclined. Will 
be responsible for research and development 
from initial concepts to commercial applica- 
tion of new product; plan and organize work. 
evaluate results, recommend action, provide 
assistance in start-up. Direct technicians on 
containers, cartons, paper board and packag- 
ing. Por a manufacturer. Salary commensurate 
with qualifications. Location, San Francisco 
North Bay. 8j-5425-R. 
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You Get Things Done With 
Boardmaster Visual Control 


vy Gives Graphic Picture of Your Operations— 
Spotlighted by Color 

yy Facts at a glance — Saves Time, Saves 
Money, Prevents Errors 

tr Simple to operate — Type or Write on 
Cards, Snap in Grooves 

vy Ideal for Production, 
Scheduling, Sales, Etc 

yy Made of Metal, Compact and Attractive. 
Over 500,000 in Use 


Traffic, Inventory, 


Complete price $4950 including cards 
24-PAGE BOOKLET NO. BE-40 


FR EE Without Obligation 
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Write for Your Copy Today 


GRAPHIC SYSTEMS 


Yanceyville, North Carolina 


2-10 TIMES 
LONGER LIFE 


dine LM ETTO’ 


SS 


for service with strong acids, 
corrosive fluids, solvents 


Specify Paimettol—Pure Teflon yarn gives 
exceptional chemical resistance and lubri- 
cating quolities. Packing is supplied in 
Palmetto's dense but flexible “interwoven” 
form for use on pumps ond volves. Fur 
nished plain or impregnated with Teflon 
suspensoid. 

Ask your distributor for Catalog FF-1059, 


*E. 1. duPont de Nemours & Co. (Inc.) 
trade mark for Polytetrafluoroethylene 


TWEED: 


For more information, circle No. 9 
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Recent council actions 

Last month I presented some of 
Council’s decisions and ruminations 
at the Mexico City meeting. 

Other actions of Council were to 
appoint J. H. Rushton as a three-year 
to the Engineers’ Coun- 

il for Professional Development and 
to consider the appointment of a num- 
ber of committee members to the 
same organization. Council also con- 
sidered members of A.I.Ch.E. whose 
dues are unpaid; it will make a 
special attempt to reach these individ- 
uals and to see whether they cannot 
be salvaged for the professional organ- 
ization. 

An item of continuing consideration 
by Council was the growth of Local 
Sections, and the special problems 
arising from expansion of a section to 
the point where subsections or inde- 
ocala sections are spurting from it. 

Council also accepted an invitation 
from the Delaware Valley Section 
(which incidentally had its name 
changed at that Council meeting from 
the Philadelphia-Wilmin Section ) 
to meet in Philadelphia December 5 
through 8, 1965. A careful look was 
also given at the financial statements 
of the A.I.Ch.E. 

J. J. McKetta, chairman of a special 
Council subcommittee on member 
contribution to the Endowment Fund, 
reported to Council; and along the 
same line J. J. Healy, who is also 
working on the Endowment Fund, 
though in a different area, reported 
to the Executive Committee on his 
project, about which certain members 
will hear more in the future. 


New members 

Last month, too, I explained a few 
of the reasons back of our appeals 
for new members for A.I.Ch.E. This 
month a report comes in from Sam 
West, vice-chairman of the Member- 
ship Committee, that the first seven 
months of 1960 show the highest re- 
cord to date—313 applications ahead 
of the year 1957, our best year until 
now. It is gratifying to note that a 
large ae among of these are from 
new graduates. These young engi- 
neers, many of whom have learned 


something of the work of the A.L- 
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of A.I.Ch.E. 


Ch.E. through their participation in 
Student Chapter activities, will enjoy 
throughout their careers the stimula- 
tion of membership in their profes- 
sional society. 


Check those classified ads! 
Members of A.I.Ch.E. who do not 
take advantage of the classified section 
in CEP when they need it are missing 
a bet. Owing to a special technique 
developed by A.I.Ch.E., more than 
600 inquiries from employers were 
processed in answer to ads in the 
July issue. The value of A.I.Ch.E. 


members in the employment mart is 


borne out by this figure. Any mem- 
bers who are unemployed are urgently 
reminded to give Chemical Engineer- 
ing Progress a crack at their lem 
—as is any firm employing ical 


engineers. 


For posterity 

At the cornerstone-laying ceremony 
of the United Engineering Center, 
which is expected to be completed 
next July, the contents of the corner- 
stone were records and insignia from 
the societies to be housed in the 
Center. The A.LCh.E. submitted 
its 1959 Annual Report and a history 
of the Institute. Although the A.L.- 
Ch.E, drive has officially ended, con- 
tributions are still being forwarded 
by the Local Sections that renewed 
their solicitations, and of course the 
campaign will not actually be closed 
until every pledge has been realized. 
The generous response of the chemical 
engineers is a cause of pride, and we 
are only sorry that modesty forbade 
our enclosing in the cornerstone a 
small tribute of praise to ourselves for 
being the first society to meet its 
quota. 


Never too soon to be professional! 
A summary of a questionnaire of a 


different kind has recently been sub- 


mitted Matthew Van Winkle, 
chairman of the Subcommittee on 
Student Professional Attitude of the 
A.LCh.E, Professional Development 
Committee. A 55% return on a ques- 
tionnaire submitted to the he of 
chemical engineering departments 
throughout the country showed that 
96% of those answering are actively 
attempting to improve the profession- 
al attitude of their students, Four de- 
partments, in fact, have required 
courses on ethics and professionalism. 
However, the method that was men- 
tioned most often was “promoting and 
maintaining a strong A.LCh.E. Stu- 
dent Chapter.” Other means are 
seminars, group discussions, outside 
speakers, and staff lectures. Of the 
junior and senior students, about 50% 
were considered to have a profession- 
al attitude, those with higher grades 
rating as more professional than the 
poorer students. 

A question on the faculty, more- 
over, elicited the interesting informa- 
tion that more chemical engineering 
department members hold member- 
ship in the A.I.Ch.E. than hold engi- 
neering licenses (about 3 to 2). 


Be specific! 

And not to be outdone, we are is- 
suing our own questionnaire, as most 
members know by now. This may 
seem a repetition of others you have 


answered, but it is our only way of 
keeping our files up to date. Also, the 
question on special interests is of par- 
ticular importance to you, as it is 
from these answers that we compile 
our mailing lists for special publica- 
tions and meetings such as the heat 
transfer, automatic control, and nu- 
clear engineering conferences. 
F.J.V.A 
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_ problem of metering highly 
corrosive, toxic, or dangerous 
liquids can frequently be solved 
with a diaphragm type controlled 
volume pump. In this design, the 
plunger displaces a hydraulic fluid, 
which in turn moves the leakproof 
diaphragm to create pumping ac- 
tion through the ball checks. 
Isolating the plunger and drive 
from the process fluid solves the 
corrosion problem, but it intr<- 
duces another problem—air bind- 
ing—that must be overcome to 
assure accurate, dependable meter- 
ing. Milton Roy eliminates the air 
binding problem by automatically 
and mechanically venting the 
pump chamber once each stroke. 


Air binding 

The plunger, or hydraulic side of 
the diaphragm is essentially a 
closed system. An air bubble 
caught in this system contracts 
and expands with each stroke, 
destroying accuracy in proportion 
to the change in air bubble size. 
This “air binding’’ effect can re- 
duce pumping efficiency to the 


This complete kit lets you convert any 
Milton Roy packed plunger MD 
pump toa diaphragm liquid end pump. 


point where pumping actually 
ceases! 

But that can’t happen with a 
Milton Roy pump. For a brief 
period during each cycle, the 


how to meter corrosive liquids 


Safely and accurately 


Cross-section of Milton Roy diaphragm pump shows how positive mechanical 
venting compensates for minor variables, eliminates air-binding. 


reservoir ball check opens while 
the plunger reciprocates through a 
fraction of an inch without dia- 
phragm motion. During the suction 
portion of the stroke, hydraulic 
fluid flows into the pump chamber 
to make up any losses. During the 
discharge portion, any excess fluid 
or air present is forced out of the 
system. This positive mechanical 
action not only eliminates air bind- 
ing, but compensates for any 
minor variables which may affect 
pumping accuracy. Milton Roy 
takes the further precaution of 
isolating the hydraulic fluid from 
the drive train. There are no gears, 
worms, or trunnions beating air 
into the fluid. 


Interchangeability 


Any Milton Roy MD pump can be 
equipped with a diaphragm liquid 
end quickly and easily. A kit is 
available with all necessary parts 
and instructions. It’s the ideal way 
to modernize your packed plunger 
pumps to keep pace with changing 
process requirements. Diaphragm 
liquid ends are available in steel, 


For more information, turn to Data Service card, circle No. 49 


316 SS, Milroy* SS, plastic, and 
special sulfuric acid construction. 
Diaphragms are either Teflon 
(standard), or 316 SS for process 
temperatures above 350 F. Com- 
plete pumps or conversion kits 
provide capacities up to 224 gallons 
per hour, pressures to 2,500 psi. 
*Tradename of Milton Roy Co., Phila., Pa. 


If the safe and accurate feed of 
hazardous, corrosive or toxic chem- 
icals is one of your problems, look to 
Milton Roy’s 25 years of experience 
for your most economical solution. 
Write for complete information on 
diaphragm pumps given in Bulletin 
1157-3. Milton Roy Company, 1300 
East Mermaid Lane, Philadelphia 
18, Pennsylvania. 


HEMICAL INSTRUMENTATION 


Controlled Volume Pumps + Quantichem Analyzers 
Chemical Feed Systems + pH Instruments 
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Anything that's fluid — including heavy slurries 
and thick viscous liquids — will go through this 
continuous multistage contactor. 

Inside the column, controlled mixing takes hold. 
It creates uniformity, if that’s what you're looking 
for. It hones the efficiency of a liquid-liquid extrac- 
tion. Or it hikes the mass-transfer rate in a gas- 
liquid system. Or holds a solid catalyst imprisoned 
uniformly in suspension, through all stages. 

We build the LighTNiIn CMConrTactor to fit 
your process. Column diameter, stage height and 
number, impeller speed and diameter, and stage 
opening size are just a few of the variables which 
Mixco takes into consideration in designing your 
column. We build it in materials of your choosing. 

Best of all, you know what it’s going to do for 


Now...handle any fluid system by the continuous 


you, long before the equipment goes up in your 
plant. There’s no guesswork at all. From test runs, 
we can tell you what your results will be in the final 
unit. And we guarantee them to be that way. 

If you prefer, you can buy or rent a pilot-plant 
CMCOonrTACTOR and we'll help you make your own 
test runs. 

If you'd like to know more about this new idea 
in continuous processing, call in your LIGHTNIN 
Mixer representative. He's listed in Chemical En- 
gineering Catalog and in the yellow pages of your 
telephone book. Or write us direct. 


CMContactor can be as small as six inches or as large 
and as high as needed. Corrosion-resistant materials 
are readily supplied. 


Liohtain Mixers 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc., 199-j Mt. Read Bivd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Lid., 100 Miranda Ave., Toronto 19, Ont. 
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